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LOUTS  PULCO) ettt ettt sttt st sttt s b e st h et b e s e st h et h ettt h et b et a et 532
L L 01 11 el s : 1 () TS OO P RPN 533
LOUTT  PULS() ettt ettt et et s h et ea e s bt et eh b s bt et e eh et eb e et eh e s bt e bt e bt e bt et ea et eh e et e atenhe et eat e b e e eaee 533
LO.78  QSOTE() vttt sttt ettt sttt sttt a e e et h e bt ettt e h et e be ettt 534
LR A v T () SRS P TSP 535
1O.80  TANA() e vttt ettt sttt ettt b e a ettt h et b e h e e h e e bbbt h et et e et b et bbbt 535
TO.81  TEALLOC() . uutieieee ettt ettt e e et e e e e e e aa e e e e e e e e taaaeeeeeeetabeeeeeee——aaeeeeaat—aaaaeeeeaatraaeeeeantareaeeeeaarrraens 536
LR S5 131017 () USSP 537
19.83  TEMAIME()..ueiiierieeeiiie ettt e ettt ettt e ettt e e e tt e e e e tee e e etseeeeatseeeeaaseeetaseeestseeeeasseeenseeeensbeeeaaaaeeetbeeeantbeeeanbaeeetreeeentreeenareas 537
19.84  TEWIIA().c.evuieiieteeeteeet ettt st et b e sttt ettt et 538
TO.85  SCANT().uiiiiiieiii ettt ettt ettt et e et e ettt e st e e saee e be e e beeeateeeabe e sse e sse e bae e teeenbeeaabaeanbe e tbe e saeentee e beeesbeeesbaeanaeentaeensaeenres 539
TO.80  SEEDUL() ..ttt ettt ettt h et b et h et bt et h et h ettt h et bttt na et 539
TO.8T  SEUIMIP().uveeeutieeutteeitt ettt ettt et ettt ettt st e bt et eeab e e sae e e bt e e ab et ea bt e e st e e bt e e bt e eab e e ea bt e ht e e bt e e bt e sab e e eabeeabte e beeenbeeshaeeneeeates 540
TO.88  SEUIOCAIE().uvveeurieeuieetieetee et ettt et e ettt et e ettt e et e e beeetae e tteesbeessseesaeesse e sseesseessse e sseensaesssaesseeaseesesaenseesasaesssaenseessseansnennses 540
19.89  SEEVDUL() ..ttt a e ettt h ettt h et e et a et 541
1990 SIZNAL().c.eeiuiieietertee ettt et h ettt et 542
1991 SIN() AN SINT()..ttieutieieiieitieete e ettt et e ettt e et e e etteesbeeebe e teeesseesseeesseeasseesseeasseeasseenseeesseenseesnseenssesnsaeenseenseeenseesssennses 543
19.92  SINN() AN SINNE()...iiiiiiiiiiie ettt e e e e et e e et e e e eabeeeeateeeetbeeeaateeeeabeeeeaaaeeetreeeareeeeares 544
1993 SPIIII(). vttt ettt et st 545
L a1 T 1 16 B | 5 () TSRO 548
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19.05  STANA() .t uveieeeeeiiiie ettt e et e e e e e e e e e —— e e e e e e e ———aeeeeeea——taeeeeaaa———aaeeeeaa———taeeeeaa——raaeeeeaatraaaaeeeaaarrreens 549
19.90  SSCANT().uveeeuiieiieeieeeie et e et ettt et e et e e et e et estte e beeesaeessbeesseessseessseeaseessseansseessaesssaenseeesseessseenseeseseenseesaseeenseenseeenseesneenses 549
1O.97  SEICAL().uviieeiiee ettt ettt et ettt ettt e e et e e et eeeeaaeeeetaeeeeatseeeeaaaeeeasaeeeatbeeeeaasaeeaaaaeeetbeeeaabeeeeataeeeantseeeantaeeeteeeeaaraeeeanres 552
19.08  SIECII() . uutriiee ettt e ettt e e e e et e e e e e ee et a— e e e e e e e ta—eaaeeeae——ateeeeaa———taeeeaa—aaaeeeaattaaaeeeeaarraeeeeaarrraens 553
IR L N 5 (w111 o] O OO O OO TPOTUOTSOTOPORTPRRPPRRPR 554
TO.T00  SIICOIL() . vteeeuttee ettt e ettt ettt ettt e ettt e ettt e e e te e e eeateeeeaaaeeetseseeasseeeasseeaasseeessseesasseeanssesaeasseeenssesaassseeanssaeessseeeanssesennseas 554
TO LT SECPY()eeeeuveeureetteeiteet ettt ettt e sttt et e et e st e e bt e e bt e sab e e sut e e bt e sa bt e sabe e b teeab e e e s bt e bt e e st e eabeesabeenatesabeesaseenbaeenbeeenbeesabeaseesabes 555
TO. 102 SEICSPII() -t eutteiteetee ettt ettt ettt et et ettt st eb e s et e sb e e e at e e b et e ab e e bt e s et e e sb b e e et e e b e e eab e e bt e e bt e bt e sabeeesb e st e e eb b e e bt e nbt e e bt e eaeeeanee 556
19,103 SEIEITOT().vtieeetieeetieeeette e ettt e e ettt e e ettt e ettt e e etseeeeaaseeeeaseeeastseeaeasseeeasseeassseeeaassaeesssaeesnssesanssseeeassseeanssesennsseesnsseseanssesennreas 556
19104 SIEHIE() . vevereeueeteeeteeeee ettt sttt sttt sttt sttt ettt s bt e b e s et b e e e st s e et e b e s b et b s et e b e st s ae e ne et ene e 557
TO. 0S5 SEILEI() .ttt etteeiie et eette et e et e et e et e et et eeteeetteebaeesbeesaseessaeesseesssaesseesseeassaessseansaeesseessseenseaesseessseensaesasaessseenseesnseaseennses 558
19,100 SIIMICAL().vveeeerieeeeiieeeiteeeeti e ettt e e ettt e e ettt e e ettt e e eeaaee e e tseaeestseeeeasaesaaasaeeeassesaaassesessssaeessseseansseeeaassseessseeensseeantseeeansseeennseas 559
L E N O 001163 101 1 () OO OO OO UPOTPTUPPRRPR 559
TOTO8  SIITICPY ()t eee e et ettt e e ae e e e e h e e e e e e e h e e et e it e ea e e e e e aeeeae et e eae e b e e e eaeesae e e e eae e 560
19,109 SIPDIK()-venvevieeiiieiirteirtet ettt ettt ettt sttt et et b et bbb e bt e bt ettt b et e bbbt b et b e bt 561
LO.1T10 SITCAI(). vttt ettt sttt b e s et et a et b e e s e b e b et b et s bt e ne et ne e 561
TOTTT SEESPII() ettt ettt ettt ettt ettt e e et ettt et e e et e sa bt e bt e e b et e ab e e e et e e s ab e e bt e e b e e eab e e sab e e ebbeenbee e bt e e abeesabeeenbe e baeebeenanee 562
TO.UTT2 SEESII() . cuutieeeetee ettt e ettt ettt e e e e ettt e e et e e taeeeeateeeeaseeeeaaseeesseseaasseeeaasseeaasseeessseeeasseeenssaseeasseeesseeeassseeassaeeassseeansseeeanres 562
L9113 SIEOA(). vttt sttt st sttt sttt et b e et e et ettt ettt ettt 563
TOUTTA SILOK().vvtveetrtentetee et ettt sttt ettt h et bttt sttt h et b et b et e bbbt et e st e bt e bt e bt s e bt st e st e st e b en e e b e e e bt st e bt st e st et et eb et ebe e ene 564
TOUTTS SIEOL) vttt ettt ettt ettt ettt ettt b e bbbt bbbt b et b et bt eb bbb bt e bt b et b et be e 565
LO.116 SIEOUL ) vttt ettt b et s sttt b e n e ne e s e 566
L B A o < i 11 TSRS SRR 567
LOTT8 SYSLEIM().cuveuveenteniteteeit et ettt ettt ettt ettt b et e at et e st s bt et e bt e bt e bt e sb e eatesb e et sb e e bt ebt e bt eab e e bt en bt ebt et e eb b e nbeeateebe et e ebeenbeenee 568
19.119 tan() QN LANT()...cciiriieee et ee e e e e et e e e e e e et aae e e e e e e e a—aaaeeeeeeaa——aaaeeeaataaaaaaeeeeaataaaeeeeeanarreaens 568
19.120  tanh() and tANNT()......cccviieiiieiiecie ettt et e et e et e e st e e te e e te e e be e s baeabeeaabeeataeebee e taeesbeeesbeeanaeensaeenreennres 569
TOUT2T BIMIE() e reeeeereeeeitee ettt e e ettt ettt et e e ettt e ettt e e eateeeetseeeeaaeeeeatseeesseeeeasseeeassaeaesssseeassaeeasseeeassesenssseeaassseenssesenssseeessseeesseeeanreas 570
19122 EMPTILE(). ettt et et h ettt 570
19,123 EMPIAINI)-. ettt ittt ettt ettt et e e et esb et et e e su et e bt e e aa e e b et e bt eebt e e b e e eabe e b et e ab e e bt e eabeeeabeebe e sabeeehee e be e e bt e bt e e bt e eneeeanee 571
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19,124 LOLOWET() . uvvvvieeeeeieeee e eeeetee e et e e e e e e e e ettt e e e eeetaaaeeeeeeetaaeeeeeeesssaeeeeeasaaseeeeeeaansseeeeeaatsssaeeeeatssseeeeenasseeeseensseeeeeanns 571
TO12S5  LOUPPEI() - vevenretetetetet ettt ettt et ettt sttt ettt ettt et eat et e e bt e bt eb e eb e e bt sa et ettt et et et eseeateateueeb e e bt sbeeaeebenae et s 572
LO 120 UNZEEC()cuvevrentienteeiteeiteet ettt ettt ettt ettt et eh e bttt e bt s bt et sh e e s bt et e eh e e sb e emtesh b e sbe et e ebtesbeenbeeatesbe et e e st e nbee bt eatesbeeneeenee 572
19.127 va_arg(), va_end(), aNd VA_STATT()......eeruerrteerteeieeniteeite sttt eit et e st et e st e e bt e sateeabeesabeesbeesabeebeesabeenbaesabeebeesnbeenneens 573
19.128 viprintf(), vprintf(), and VSPIINTE().....ceouiereiiierieritete ettt ettt et e et e bt et et e s bt e sbeebe st e seeenbeeeesneesaeeeeenes 574
19,129 WCLOMD()..uviii ettt e e et e ettt eeeta e e e e ateeeetbeeeeasseeeaseeeessseeeaasaeeeassseeassseeessseesasseeesseseensseeeasseeeansseeennreas 575
19,130 WCSTOIMIDS()...uuvvreeeeeeeiiiiee e e e ettt e e eeett e e e e ettt e e e e e eeetaaeeeeeeeeaaaeeeeeeeeataseeeeeeaassseeeeeaentasseeeaesasseseeeeantsaseeeeeetaseeeeeeannrreeens 576
Chapter 20
Appendices
Chapter 21
Porting Tips and FAQs
21,1 MIGLAON HINES. .cuiiiiiiiiiiiiietietee ettt et b e et sb e bt e et bt et eb s et e ea e eb e et e bt e bt et ebee e enee 579
21.1.1 POTtING fTOM COSIMIC. ....eiutieiiiieiiieeite ettt ettt e st ettt e bt e e bt e sab e e bt e eabeesabeenbeesabeesaseenseen 579
2110101 GEttINg STATTE. ..ottt ettt st et sae e sttt 579
21.1.1.2  Cosmic Compatibility Mode SWItCh........coceeviiriiriiiiiiiiiiieeeeeet e 580
21.1.1.3  ASSEMDIY EQUALES. ....eiiiiiiiiiiiieeieeciteee ettt ettt ettt ettt sbe et e e 580
21.1.1.4  Inline ASSeMbLY IANTTICIS. .....coiuiiiiiiieiieie ettt et 580
211,15 Pragma SECHOMS. ....ueeutitieitirtieteeiteet ettt ettt ettt et ettt et sbe et ea b e e bt e bt eatesbe et e ebbesbeenbeeanenbeens 581
21.1.1.6  Inline ASSEMDbIY CONSTANLS. .....eertirriieriieeiieniteeiee st et e site et e stte e bt e bt e sbeesttesabeesseesaseesssesnneenses 582
21.1.1.7 Inline Assembly and Index Calculation............ccceeiueeiierieniieniieie et 582
21.1.1.8  Inline ASSemMbLy and Tabs..........cccceciiiiiiiriiniiiienteeeeet ettt 583
21.1.1.9  Inline ASSembly and OPETAtOTS........ccuertieriieriieitierieeitte et e et e siteeteesibeesareebeesbeesaressbaesbee e 583
211,110 @INEEIIUP. e ueetiettenteeieeettet ettt et et e e et e et e e teeeeeebeebeembeemeeesee bt enbeemeesaee st enteeneeeseenseensesneanseans 584
21.1.1.11 Inline Assembly and Conditional BIOCKS..........cccccoeiiiniiiiiniiiiniiinieeceeee e 584
21.1.1.12  COMPILET WATTIES. ...eevtieiieiiieeiee ettt ettt et eit e st e e et e e bt e sabeesatesabeesabeesateessbeeseesbeesaseenns 585
21.1.1.13 Linker *.prm File (for the Cosmic compiler) and Linker *.prm File (for this compiler)........ 585
21.1.2  Allocation of BItfIelds..........cceiuiriiiiiiiiiiiiiiiiciiicceceec e 586
21.1.3  Type Sizes and SiZN Of CRAT.......coiiiiiiiiiiii ettt ettt et e bt s esaeeeaes 587
21.1.4 @DOOL QUABITIET ... e e et e e et e e et e e e et e e e e e aa e e e eaaeeeeaaeeeeeareeeeenneas 587
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21.1.5 @tiny and @far Qualifier fOr Variables..........cooiiiiiiiiiiiiieieeeese ettt s 587

21.1.6  Arrays With UNKNOWIN S1ZE......c.ooouiiiiiiiiiiiiieitiee ettt sttt st et sae e e see et eaeeaee 588

2117 MISSING PIOTOLYPE. .c.eeeiiiiiiiiiieitet ettt ettt ettt et s bt bt et sb e bttt eaeesbeenae e 589

21.1.8 _ASIII("SEQUETICE" ).ttt et et ettt et ettt et e et e bt e st e esstesab e e sabeeabeesab e e bt e eab e e bt e eabeesht e e bt e nab e e bt e eabeeahbeenbeenane s 589

21.1.9  RECUISIVE COMIMEIES. ..c..ueueitietieutieiteett et et eteeeee st eesteebeeatesaeeeaee et enteeseeeseenseenteenbeeseesbeenseensesneesseenseenseenes 589

21.1.10  Interrupt FUNCtION, @INTEITUPL.......ccueitirtiriietieteritentt ettt ettt et sttt st e e st saeeee st e bt e e eae 590

21.1.11  Defining INterrupt FUNCLIONS. .....ccoutiitiiiitiiit ettt sttt st e st e bt e s b e e bt e sbeesaeeeabs 590
21.1.11.1 Defining an Interrupt FUNCHON. ........cccoiriiieiiiiiiniceet ettt 591

21.1.11.1.1 Using the TRAP_PROC Pragma..........cccccoceriiriiniiniiiiiienienieseeseeseeieeiens 591

21.1.11.1.2  Using the interrupt KEYWOTd.........cceeeviieiiiiiriiiiiiieeiieeieeee et 591

21.1.11.2 Initializing the Vector TabIe..........ccccuecieriirinininiiiiiecieneerie et 592

21.1.11.2.1 Using the Linker Commands.........c..ccoceereerueiniiniinienienienieeeeieeee st 592

21.1.11.2.2  Using the interrupt KeYyWOrd..........cooueiiiiiiiiiiiieiieerieeeic et 592

21.1.11.3 Placing an Interrupt Function in a Special SECtion............cccevevirineririenienienineneeeereeenene 593

21.1.11.3.1 Defining a Function in a Specific S€Zment...........cccccevueereereeniinienieniciieeiens 593

21.1.11.3.2  Allocating a Segment in Specific MemOTrYy.........cccceevveeniiinieriieiiiesiee e 593

21.2 General Optimization HINES. .......ccoeiiiiiiiiiiiiiiieectce sttt ettt ettt be et b e 594
21.3  Frequently Asked Questions (FAQS), TroubleShOOtINgG..........ccoteriieiiiiiiiiiiiiiii e 595
21.3.1 MAKING APPIICALIONS. c...eentiieitieeiieeiet ettt ettt ettt ettt et e st e esabe et e esabeesbtesabeesabeenbeesabeesnbeenbaesaseenaaean 595

21.3.1.1 The Compiler Reports an Error, but WinEdit Does not Display it........c..cccccvevverveevienineenenn 595

21.3.1.2  Some Programs Cannot Find a File........c..cccccoiiiiiniiiiiiiiicceeececeeeeeeieae 595

21.3.1.3 The Compiler Seems to Generate Incorrect Code...........coovvirriiiiniieiiieeiiieeieeniee e 595

21.3.1.4 The code seems to be correct, but the application does not WOrk............ceceecvevevenverveniennennenn 596

21.3.1.5 The linker cannot handle an object file..........coueriiiiriiniiiiiiiieeeeeee e 596

21.3.1.6  The make Utility does not Make the entire AppliCation..........cceevvveeriieerieeniieeniienieesieeneeens 596

21.3.1.7 The make utility unnecessarily re-compiles a file...........cccoereriinininieiininiiencneeceeee 597

21.3.1.8  The help file cannot be opened by double clicking on it in the file manager or in the
1040] 101 1<) SO O T ST SRTOPPOTUPRRP 597

21.3.1.9 How can constant objects be allocated in ROM?.......c..cccccoiriiiiininiiniiiinieicieneereeeeeeeene 597
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21.3.1.10 The compiler cannot find my source file. What is WIONg?.........coovveevieiniieniieeniienieenieenieenns 598
21.3.1.11 How can I switch off smart InKing?...........ccccueviiniiniininininineeeeeeeeeee e 598
21.3.1.12 How to avoid the "no access t0 MEMOIy' WarNing?........cccueeverruerueerueenieeneeneeneeneeneeseeeeeens 598

21.4

21.3.1.13 How can the same memory configuration be loaded every time the simulator or debugger

21.3.1.14 How can a loaded program in the simulator or debugger be started automatically and stop

at a specified DreakpPOiNt?........cooiiiiiiiiiiiieie ettt ettt e st e sbee e 598
21.3.1.15 How can an overview of all the compiler options be produced?............cccccccrereeveenenineenenn 599
21.3.1.16 How can a custom startup function be called after reset?...........ccoceveereeniriiniieninnenienienens 599
21.3.1.17 How can a custom name for the main() function be used?..........cccceeveeiiiiiiiieiieeeeeiiiireeeeeee, 599
21.3.1.18 How can the reset vector be set to the beginning of the startup code?..........cccccoceveverieuenennn 599
21.3.1.19 How can the compiler be configured for the editor?...........ceceveeiiniriiniiiiniienccseeee 600
21.3.1.20 Where are configuration Settings SAVEA?........cccueeriieriiitiiieeniee ettt sttt eesre et e e 600

21.3.1.21 What should be done when "error while adding default.env options" appears after starting

21.3.1.22 After starting up the ICD Debugger, an "Illegal breakpoint detected" error appears. What

COULA DO WIOMZ ...ttt ettt ettt ettt ettt b et et e e bt e bt enbe e st e e be e beeseesneenbeensesnean 600

21.3.1.23 Why can no initialized data be written into the ROM area?..........c..ccoceeveevenncnncnecneeneeniens 600

21.3.1.24 Problems in the communication or 10Sing COMMUNICAION. ......eeruierireeriieriieeiieeieenire e eieenns 601

21.3.1.25 What should be done if an assertion happens (internal €rror)?...........ccceeeereerieneesieeieneenienns 601

21.3.1.26  How to get help On an error MESSAZE?.....c..uerueerueerieeiirienitenieeteeie et sttt e st et eee st st esaeenieens 601

21.3.1.27 How to get help 0N an OPHONT.......coiiiiiiieiiieiiieeiee ettt ettt et et et esareesibeesareenes 601

EBINE INOEALION. ...ttt ettt ettt ettt e sh e bt et e s st e s bt e bt e s eesae e bt emtesaeesbeemeeemeees e e st emteese e st enbeeneeeseenteenneeseanseans 601
21.4. 1 Terminal SYMDOIS. ....coueiiiiiiiiieit ettt ettt et ae ettt et st na e et sae e 602
21.4.2  NON-Terminal SYMDOLS.....c..oiiiiiiiiiiie ittt ettt et et e st e e bt e sabeesabeebeesabeesaeesabes 603
) G R A< 1 Tor: 1 2 721 OO SPSUTSRPR 603
2144 BTACKELS...uiiiiiiiiiiiiciicie ettt 603
2145  Parenthieses......cooiiiiiiiiiiiiiiiicc s 603
21.4.6  Production ENd.......c.ooioiiiiiiee et ettt et b et a et eneeaeenes 604
2147 EBINF SYNEAX .0ttt ettt ettt ettt eb e bttt b et be et en s 604
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21.4.8  EXIENSIONS....ciiiiiiiiiiiiiiiitiic ittt s
21.5 Abbreviations, LeXiCal COMVEITIONS. .. ...u..eeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e e ee e eeeeeeeeeeeeeeeeeeeeeeeesananens
21,6 NUMDET FOIMALS....c..ooiiiiiiiiiiiiiiiiiiice et
21.7  Precedence and Associativity of Operators for ANSI-C.........ccooiiriiiiiiiiiiiiieeceeeeeeeee
21.8  List of all ESCAPE SEQUEINCES. .....c.eeiuiiiiitieiieiieitiete ettt ettt ettt ettt et st nee e seeeaesneas
Chapter 22
Global Configuration File Entries
22.1 [OPHONS] SECTIOM. 1..ttueiietieiieeiie ettt et et ettt et ettt e bt eate e s eesbeebeesbesb e e bt ensesseenbeenaesneesneenseeneas
22.1.1  DfaUltDIr.....cuiiiiiiiiiiiiiiiieice e
22.2 [XXX _COMPILET] SECHOM. ...uviiiiiiiieiiiieriteeite ettt ettt sttt ettt e st e e satesbaeebeesaneas
22.2.1 SAVEONEXIL. ..ottt ettt ettt ettt ettt et e e nee b enreas
2222 SAVEAPPEATANCE. .....cueemiiriieiieiteniteteeit ettt ettt et et e eebesbt et eat e s bt esbesbe e beeabesbeenbeebeenreeas
22.2.3  SAVEEIOL.....cciiiiiiiiiiiiiiic s
2224 SAVEOPLIONS. c..eeutieuieitietiete ettt ettt stteste ettt esteesae e et enteeaeenaeenbeeneeeaee bt enbeeneeeneeneens
22.2.5 RecentProject0, RecentProjectl, €C......coueviriiriiniiniiiiiieneeiceceeeceeeeeee e
222,60 TIPFIIEPOS. ...ttt ettt st et
22277 SHOWTIPOTDAY....cc.eiitieiieieeieee ettt ettt be et eneeeseenbeans
22.2.8  TIPTIMESTAMP. .c..eiiiiiiiiiiiiiteieee ettt sttt st st
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22.3.3  EdItOT_OPLS. utiiiiiieiiiteiieeite ettt ettt ettt ettt et et st et bbbt e st e s be e bt e e beesabee e
B S B € 1111 o) (<SOSR SRRPRRSO
Chapter 23
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23.1.1 ) Sl TR P11 4 1SN
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23.14 Example [EditOr] SECHOM. ...c...eiiiiiiiiiiieie ettt ettt ettt e st e bt e sabeesabeebaesabeenaae s 619

23.2 [XXX _COMPILET] SECHIOMN. ...ttt ettt ettt ettt et e s bt et e e e ebe et e eabesseesbeeabeeseesbeenbeemeesseebeensesseebeennesnean 619
23.2.1  RecentCommandLineX........ccccoeoiiiiiiiiiiiiiiiiiiiiieeee ettt 619

23.2.2  CurrentCommandLine............cccooiiiiiiiiiiiiiiiiiiiii s 620

2323 StatusbarENabled.. .......coouioiiiiiiiie ettt ettt eae e 620

23.2.4  ToOIDArENAbIEd.......c.oouiiiiiiiiiiiiiiiiiicicee et 621

2325 WINAOWPOS. ....oiiiiiiiiiiiiicc e 621

23.2.6  WINAOWEONL. ...ttt ettt ettt ettt e e et et e s ae e be e st e nbeeseenbeeneenbeenseeneenes 622

2327 OPLIONS. .ottt ettt ettt ettt et ettt et sttt at e bttt h e bttt e h e h e et eh e e bRt e b e bt st ehe e bt e st ebeeaeeaee 622

23.2.8  EIOTTY PR  ceueteeitt ettt ettt ettt et et bt e bt e e bt e h bt et e e bt e e nat e e bt e e bt e eabaeebeesates 622

23.2.9  EditorCommandLine...........ccceeoiiiieiiiiieie ettt ettt ettt et b et h et a ettt e bt et e n e et eneenneenes 623

23.2.10  EditorDDECHENINGME. .......coiiiiiiiiiiiie ittt sttt st et sae s 623

23.2.11  EditOrDDETOPICINGAITIE. ......ceiutiiiieiiiieiieeite ettt sttt ettt et et e st e st e st e e sbtessbeebteesbesbtesabeenbeesabeenseesasean 624

23.2.12  EditorDDESEIVICENAIMIE. .....c..eitieiiiitieiieie ettt ettt ettt ettt sae e e st e sbeenteesee s bt eneesneeneeeneesneenseenes 624

233 EXAMPLC. .ottt bbbttt h e bttt e a e bt nh et eht e sh e et ehe e bt e nae et ebe e b e e e eaee 624

Chapter 24
Known C++ Issues in RS08 Compilers

24,1 TEMPIALE ISSUCS....eutteutiiieitiettete ettt ettt ettt e h ettt s bt e st s bt es b e s bt e st e s bt ea bt e bt et eb e et e e bt e bt eatesbe et she et nbean 627
4.2 OPETALOTS. ..eueeeuteenieeeiteeeiteettesateestteeateestteeabee sttt estesateebeeeaseess st easeesa st e baeeabeeaseeeaseeeaseea b e e eab e e st e eabeeeabeeabeeeabe e bt e eabeenaneenbes 628
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24.2.2  UNATY OPETALOTS. ..cuvetteutertteteestertteteettenteestestteteeste st eesteatten bt easesteeat e et s e bt eateebeenteebtebeesteebeenteentesbeeneeebeenseenee 630

24.2.3  EQUALILY OPETALOTS....eeiutiiiuiieiieeitieetteetteette st e sttt e sttt ettt e sttt ettesbaeesbeesabeeeabeessbeesabeessbeesateebaeenstesnbaesnseesases 632
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244 Bigraph and Trigraph SUPPOIT.....c..cooioiiriiiiiiieeeete ettt ettt ettt et st sbe bt et sbee bt eatesbeesbeeaeeaee 633
245 KNOWN Class ISSULS......ccuiiiiiiiiiiiiiiiiiii et s 633
24,0  KCYWOTA SUPPOIT ...ttt ettt ettt e te et e et e e bt eae et e eatees e e et emeeeseemteemee et e emeeesee st emseeseenseenteeseenseeneesseensesseeneeenee 636
247 MEIMDET ISSUES......oviiiiiiiiiie ettt et et b e e e b bt et a ettt ettt 636
24.8  Constructor and Destructor FUNCHONS. ........c..ciiiiiiiiiiiiiiii e 640
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EXPICIt TYPE CONVEISION. .....iiuiiiieiiiiiiieiiteniteit ettt ettt et se sttt e s saeeaeesseeatesanesaeeteeas

Chapter 25
RS08 Compiler Messages

C1: UnknOwWn MeSSAZE OCCUITEM ....eeuveruieuiieuietieiietteiiesteete et etesttetesit e e et enteeseesteeneeseeeneesseeneesneensesnean
C2: Message overflow, skipping <Kind> MESSAZES .......ccoueeverieriieniernierienienieeeete e
C50: Input file '<file>" NOt fOUNA .....ooouiiiiiiiiiiiee et s n
C51: Cannot open statistic 10g file <file> ........cccooiiiiiiiiiie e
C52: Error in command [ine <CMA> ....c..coouiiiiiiiniiiiiiiiieeecteest ettt
C53: Message <Id> is not used by this version. The mapping of this message is ignored. ................

C54: OPLION KOPLIOIS . .eeiiiiiiieieeite ettt ettt et e e e et te s bt e bt eabe et eesae e beeasesaeesbeenbeeneessee st enseeneesneenseenes

C56: Option value overriden for option <OptionName>. Old value “<OldValue>', new value

TRINEWVALUES'. ..ottt ettt ettt ettt e sae et ettt e sae e
C64: Line Continuation occurred in <FIIeNAme> ..........oooiiiiiiiiiiiiiiiieiie e
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C1001: Multiple const declaration MaKes NO SENSE .......co.eerueerieriieierieniieieeienreneerteeee e sieesieeee e
C1002: Multiple volatile declaration makes N0 SENSE .........eeeueerriieiriiieniiieriieeniee et e sieesieeesieee s
C1003: Illegal combination Of qUALITIETS .......cc.eertieriieiiiie i
C1004: Redefinition Of StOrage CIASS ......cceiriiriiriirieniciie ettt
C1005: TIIegal SLOTAZE CIASS ...veerurieeiiieriiieeiee et te ettt rit e st e st e st ettt e sabeesateessbeebteesabesbeeensseenbeean

C1006: TI1egal SOrAZE CIASS ...eeueieuiieeietietiete ettt ettt ettt e st e st ettt e est et e bt e e enbesaeesaeesreenseeneeenes
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[legal local function definition ..........cccooiiiieriieiiieie ettt 675
Old Style dECIATALION ....eouvieiiiiiiieitieieeteeet ettt ettt st s 675
Integral type expected or enum value out Of TANZE .......eevvviiriiiiiiiiiie e 676
Type 1S BeING defINed .....cccviiiiiieiiieii ettt sttt 677
Parameter redeclaration not PermMitted .........cc.eeverruiriiiriiiriinienienteee ettt 678
EMPLy deCIATAtiON ....ccouviiiiiiiiiieiiie ittt et ettt et e e bbbt e e bbe et e e abeenane e e 678
Illegal type COMPOSILION ...cveeueruieiiiiieiieiieiieiteitet ettt sttt ettt ettt eeaesae e esae e 679
Incompatible type to previous deClaration ...........c..coceeriereinieeiienienienieseese e 679
Incompatible type to previous declaration ..........c..cceecueeriieiiieiniieniie et 680
Bit field tyPe 1S MOt TN ..eoeiitieiieie ettt ettt ettt ettt ettt eneas 680
'far' used in 111€Zal CONTEXL ...cc.uiruiiiiiiiriiiiieece ettt et s 681
near’ Used N 111€ZAl CONMLEXT ..o..viiriiiiiiiiiiieiiieeee sttt ebeeebaeenbee s 681
Mlegal bit field WIALh ......ooouiiiiieee ettt et 682
L eXPECIEA DEIOTE ... oottt ettt 682
Constant must be INTHALZE ......cc.ooveriiiiiiiiiiiiei e 683
Reference must be iNitialiZed ..........oeouieiiiiiiieiee e 683
Member functions cannot be initialized ..........coceevuiiiiriiiiiiiiie e 684
UNAETINEA CIASS ...nviiiieiiiiieiieieeee ettt ettt ettt et e 684
Pointer to reference 1eZal ..........c.ooiiiiiiiiie e 685
Reference to reference il1e@al ...........cceoiiriiiiiiiniiiiiceicc et 685
Invalid argument @XPIESSION ......eeeiuitiriieriieeiite ettt ettt rte et e st et e st e e sabeesabeesabeesabeesabeesabeesanes 685
Ident should be base class Or data MEMDET ..........ccceevierieriieiiieiieieeee e 686
2 Unknown Kind of HNKAQZE .....co.eeriiiiiiiiiiiiee ettt 687
Friend must be declared in class declaration ............coeeceeieriinienieiiinieneeeenceteeeeseeeee e 687
Static member functions cannot be VIrtual ..........cccooiuieiiiieiieiieieeeeee e 688
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C1038: Cannot be friend of MYSEIf .......c..ccueiiiiiiiiiiii e e 689
C1039: Typedef-name or ClasSNAME EXPECLEA .......cevueruririiiriiriiniieiieiieeteete ettt ettt ettt nieeas 690
C1040: No valid :: classname SPECIfIEd ..........eevuierriiiriiiiiieiie ettt ebee e 690
C1041: Multiple access SPECIfiers 118l ........coeoiriiriiiiiiiiiiiiiee ettt 691
C1042: Multiple virtual declaration makes N0 SEINSE ........cecververiieriierieriierienienieenieete st seee et eieesieenieeas 692
C1043: Base class already declared in Dase LISt .......cccueeriieriiiniiiiiie ettt s 692
C1044: User defined COnStructor iS TEQUITE .......c.eoueruiriirieierieniieieeeetenteete ettt 692
C1045: <Special member function> NOt ZENETALEd ......c..coueruiiriiriiniiiiirieieeeee ettt 693
C1046: Cannot create compiler generated <Special member="" function>=""> for nameless class ....... 693
C1047: Local compiler generated <Special member function> not supported ..........c.cccoceeveervenereennennn 694
C1048: Generate compiler defined <Special member function>.............cccceeceeviniininiininicninieeneeee 695
C1049: Members CanNOt DE EXIEIN «...c..eevuieiietieieniieniieieete et sttt et et eenesenesiee s e esaeeaeesnesanesaeenueenneens 696
C1050: Friend must be a class or @ fUNCHION ........ceouiiiiiiiiiiiieiiee ettt 697
C1051: Invalid funCtion DOAY ......ccceerieriiiiiiiniiieeteetet ettt sttt sttt eas 697
C1052: Unions cannot have class/struct object members containing Con/Destructor/Assign-Operator ..698
C1053: Nameless class cannot have member fUNCHIONS ........cceeruieriiirierieiieeeeeee e 699
C1054: Incomplete type or function in class/StrUCt/UNION ..........cc.eevueruiriieriiiriiinienieniene e 699
C1055: External linkage for class members not POSSIDIE ......cccueiviiiiiiiiiiiiiiiiiiiece e 699
C1056: Friend specifier is illegal for data declarations ............ccoceeveerierienienienieneeseeieeie e 700
C1057: Wrong return type for <FunctionKind> .........cccccooieiiiiiiiiniiiiiiicceeeeeeee e 701
C1058: Return type for FunctionKind must be <ReturnTYPe> ........cccceeriiiiiiiiiiieniieiieiiceeeereeseees 701
C1059: Parameter type for <FunctionKind> parameter <No> must be <Type> .........cccceceevecveveicnnennenn. 702
C1060: <FunctionKind> wrong number Of PArameters ..........c.cceouereerueeruenieneenienienieenieeresieenieeresieenieens 702
C1061: Conversion operator must not have return type specified before operator keyword ................... 702
C1062: Delete can only be global, if parameter iS (VOId ) .....cceevueiiiiieiienieieeee e 703
C1063: Global or static-member operators must have a class as first parameter ..........ccoccceveeerveeveeneenne 703
C1064: Constructor mMust NOt NAVE TEIUIT LYPE «...veeureeiieeriieeiieeiteesiteeiteeieesbeesteesbeesbeesabeesaseesibeesaseenns 704
C1065: 'inline' is the only legal storage class fOor CONSITUCIOLS .......cc.eeruierierierieeieeteeieesiee e see e eeens 705

CodeWarrior Development Studio for Microcontrollers V10.x RS08 Build Tools Reference Manual, Rev.

10.6, 01/2014

Freescale Semiconductor, Inc. 31



h o
g |

Section number

25.1.77

25.1.78

25.1.79

25.1.80

25.1.81

25.1.82

25.1.83

25.1.84

25.1.85

25.1.86

25.1.87

25.1.88

25.1.89

25.1.90

25.1.91

25.1.92

25.1.93

25.1.94

25.1.95

25.1.96

25.1.97

25.1.98

25.1.99

25.1.100

25.1.101

25.1.102

25.1.103

25.1.104

25.1.105

Title Page
C1066: Destructor must N0t NAVE TELUIT LYPE ..eeuveerurieriiieriieiiieeite ettt eiteebeeeiee st e st e sabeesebeesaree e 705
C1067: Object is MiSSING dECl SPECITIETS .......eeruieeieiieiiiiieteete ettt ettt st saeeaeens 705
C1068: Illegal storage class fOr DESIITUCTOT ........ccueeiiriiiriiriiniieieeieiteteeitee ettt 706
C1069: Wrong use of far/near/rom/uni/paged in 10Cal SCOPE ....cccveervieriiiiiniiiiiieiieeieeeee e 706
C1070: Object Of INCOMPIELE EYPE ..evverueerietieieeieeiesttete et et et e bt et ete et eesbeenbeebeetesaeesaee st eneeeneesneenseans 707
C1071: Redefined @XLEIN t0 STALIC ...evueetiriirieiiieitentcete ettt ettt ettt ettt ettt et ebte bt et ebtesbeesbesanenbeens 707
C1072: Redefined XN t0 STALIC ...coueeviriiruietieiientiete ettt ettt ettt ettt ees ettt easesbeessesanesbeenneeanenneens 708
C1073: Linkage specification contradicts earlier SpecifiCation ............ccecceevuerriiriiinieiieniesee e 708
C1074: Wrong member function definition ..........ccccoeeiiriiinieniiniienieieetee ettt 709
C1075: Typedef object id already USEd @S TAZ ...ecvveerurieriieriieeiie ettt ettt ettt ettt s aeeebaeesaeeenes 710
C1076: Illegal scope resolution in member deClaration ..............ceoeeeuerierierienieeienie et 710
C1077: <FunctionKind> must not have Parameters ............cocereereeneeriiriinieneeneenieene ettt sieesieeieens 711
C1078: <FunctionKind> must be a fUNCHION .........ccccoceeiiiiiiiiiiiiiiinicie e 711
C1080: Constructor/destructor: Parenthesis mMiSSING ...........ceoeeuirierieriieniieieeie e see st ee e eee e naens 712
C1081: NOt @ STATIC MEINDLT ....eeuviiieiiieiiiiieteetcete ettt ettt ettt et b et eb et ebtesbeestesbeeaesbeennesbnens 713
C1082: <FunctionKind> must be non-static member of a class/Struct ........c..ccoceeeeevuirieenieniniieniienieniens 713
C1084: NOE @ IMEIMIDET ..ottt ettt ettt et e ate st e bt et e e e eeste e st e sae e bt enteesee bt enseeseenbeenseeseenseenseeneenseans 714
C1085: <ident> 1S NOt @ MEIMDET ......coouiriiiriiiiiriienierie sttt sttt ettt et ee e s b et sasenbeeanesieens 714
C1086: Global unary operator must have ONe Parameter ...........c.eeevueeerieeriiieeniieenieeeieeesiee e eseeesiee e 715
C1087: Static unary operator must have ONe Parameter ............ceceerueerueerieerieeiieeieeieeeeseeseeseeesaeeneeeeeans 715
C1088: Unary operator must have N0 PAramELer .........couevieriierieireiienienitenitenitete ettt sae e eieeas 716
C1089: Global binary operator must have tWo PATAMELETS .......ceveerrierueerieeieeiieenteeite st erieesieeenbeeseeenes 716
C1090: Static binary operator must have tWo PArameLers ...........eecveeuerueeierierienieeeeenienreeeeeenneseeeseeeenne 716
C1091: Binary operator must have 0Nne Parameter ..........cccoveruerieriieienieienieeteeieete e et sie e e e sieens 717
C1092: Global unary/binary operator must have one or tWo Parameters ..........coccveeeruveerieernreesnieeensneennns 717
C1093: Static unary/binary operator must have one or tWo Parameters ...........ccceeeerereeeereenreneneeeennenne 717
C1094: Unary/binary operator must have no Or ONe PATAMELET ........cccuerverreerieeierieneerieeeenieenieereseenieens 718
C1095: Postfix ++/-- operator must have INteZer PAramMELET ..........eeveerruierierieeeniieeieeniee e sieesreesireseeenne 718
C1096: T1legal INAEX VAIUE ......ceeuiimieiiiiiiienienieeere ettt sttt sttt sa e 718
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C1097: Array DOUNAS MISSINEZ ..euviiiiiriiiiiieiieetie sttt ettt ettt e st e e bt e bt e sabeesbtesabeesaeesateensaesnseenses 719
C1098: Modifiers for non-member or static member functions illegal ...........cccceceeiriiiininiinienineenenn 719
C1099: NOt @ PATAIMELET LYPE ..euvvervrenieenteriterttenttete ettt ettesteeteeateettesbe e b e ebessbesbtesbeebeeatesaeesbeenbeentesseesaeenseens 720
C1100: Reference to VOId (l1EZAl .......eeiiuiiiiiiiiiiiiiiecieeee ettt st esaee e 720
C1101: Reference to bitfield 111€Zal .......c.eeouiiiiriiiieiee ettt 721
C1102: Array of reference illegal ..........cocooiiiiiiiiiiii et 721
C1103: Second C linkage of overloaded function not alloWed ...........ccceviiiiniiiiniiiiiiiieiiieeeeeee e 722
C1104: Bit field type is neither integral NOT €NUM LYPE ....cc.eeverueeruerieriieieeienieetesieete et eee e eeesaens 722
C1105: Backend does not support nOn-int bitfields .........coceeveeiiriiiiiniiniiienieicieeee et 723
C1106: Non-standard DItfIEld LYPE ...cc.veeueeriiiriieiiieiteeiee ettt ettt et e sabeesabeesee e 724
C1107: Long long bit fields not SUPPOILEA YL ......eecueeiuiriiiiiiiie ittt ene 724
C1108: Constructor cannot have own class/struct type as first and only parameter ............c.cceceveevennenne 725
C1109: Generate call t0 COPY CONSITUCTOT ...cc.viiruiieiieriieeieesteeste ettt esiteebeeeteesibeesiseesieeessaesseesbeesseenns 725
C1110: Inline specifier is illegal for data declarations ............ccoueeieiierieriiere e 726
C1111: Bitfield cannot have INdIrECiON .........ceoiiiiiiiiiiiiiiiiniee e 727
C1112: Interrupt specifier is illegal for data declaration ............ccccovveeriiiinieiiiieniee e 727
C1113: Interrupt specifier used twice for Same fUNCHION .......c.coovuiriiiiiiiieriee e 728
C1114: Tllegal INteITUPE MUIMIDET ....eouvirtiiiiriiiieeiteriteite ettt ettt sttt ettt ettt sbe et s bt et sasesbeeanesbeens 728
C1115: Template declaration must be class Or fFUNCHON ......eecuiiiriiiiiiiiiiiee e 729
C1116: Template class NEEAS @ TAZ ....c.eeueeueeieieriiniiiire ettt sttt ettt sttt 729
C1117: Illegal template/non-template redeclaration ...........cccoevereeriirienienienieneeieeeeseee et 730
C1118: Only bases and class member functions can be Virtual ..........cccceevceiinieriiiinieniieiiieeiee e 730
C1119: Pure virtual function qualifier should be (=0) .......coooieiiiiiiiiiee e 731
C1120: Only virtual functions Can Be PUIE ........cocueriiriiriieriinieniieieeteeteeite sttt sttt eas 732
C1121: Definition needed if called with explicit SCOpe T€SOIULION ......ccueerueiriiieriiiiiiieeiierieeeiee e 733
C1122: Cannot instantiate abstract Class ODJECT .......cc.eeruirrierierieie ettt 734
C1123: Cannot instantiate abstract class as arguUmEent tYPE ......c.c.cevueruerierierierieeieeteereereeieeae e eeeeas 736
C1124: Cannot instantiate abstract class as TELUIN LYPE ....ccveerveerueeriieeriieeiie ettt et eireeieesbeesree e 738
C1125: Cannot instantiate abstract class as a type of explicit CONVErSION .......c..ccevererereeeeeeverenenenn 739
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25.1.135 C1126: Abstract class cause inheriting pure virtual without overriding function(s) .........ccccevvvveeruveennnee. 741
25.1.136 C1127: Constant void type probably MakKes N0 SENSE .......cc.eeruerieruirieniieienieeiesieeneeeeenteeseesieeneesteeneeseeenes 742
25.1.137 C1128: Class contains private MmembETS ONLY .......cccceeviiriiriiriiriinieniteieetesit ettt st siee e e 743
25.1.138 C1129: Parameter list missing in pointer to member function type .........ccecveeeveeeeriieinieennieenieenieeee 743
25.1.139 C1130: This C++ feature is disabled in your current cC++/EC++ configuration ...........cccceceeceeevencnnenne. 745
25.1.140 C1131: Illegal use of global variable address MOIfier ...........cocevveiriiiiiiiiiiiiniiicceceece e 745
25.1.141 C1132: Cannot define an anonymous type inside parentheses .........c.ccevvueerieeriieenieeniieeniieesieeeiee e 746
25.1.142 C1133: Such an initialization requires STATIC CONST INTEGRAL member ..........ccccoeoeeveeneenueencnne. 747
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C2550: TOO MANY NESLEA SCOPES ..vveervreeurieriiieiieetterite et stt et e st e st e ebe e st e esbeesateesbteebeesabe e bt esateenbaeereenns 884
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25.1.329

25.1.330

25.1.331

25.1.332

25.1.333

25.1.334

25.1.335

25.1.336

Title Page
C2700: TOO MANY NUIMDETS ...eeutiiiitiiitieiiieeiterite ettt ettt ettt e st e st e e bt e sbeesbeeebeesabeesbaeebeesaseensaeenseenns 884
C2701: Illegal floating-point MUMDET ..........ccoueiierierientieteeteeteeeeeteesteeseeestee et ebe e teenteeseesseesseesaeenaeeneeans 885
C2702: Number to0 1arge for fIOAL .......cceoiiriiiiiriii it 886
C2703: Tllegal character in float NUMDET .......coouiiiiiiiiiiiieee et 886
C2704: THEZA NUMDET ....ceeiiieitieit ettt ettt ettt ettt e et e bt et esbeeseeeseesbeebeenteeneeeneenneenseans 887
C2705: Possible 10SS Of data ..........couivuiiiiiiiiiiiiiii e 887
C2706: OCtal NUIMDET ......ociiiiiiiiiiiiiiiiiiic e 888
C2707: NUMDET 00 LAIZE ....envintinieniiieieietetet ettt ettt sttt st s sn e e 889
C2708: THEGAL QIZIL ..venevieineeiiieeetiriet ettt bttt b et be e b 889
C2709: Illegal floating-point exponent (-', '+' Or digit €XPeCcted) ......evvvrirrieriiiirieiiieerie e 890
C2800: TTEZAL OPETALOT ....eeuvinriririiitieieeiteitetetente sttt ettt et ettt et st sbe bttt e s esaesa e bt sae b et e n et ennenee 890
C2801: <SYmMDOL> MISSING" ....veiiiiiiitieiteit ettt ettt ettt ettt esb et sb et e eab e s bt ebeeanenbeens 891
C2802: Tllegal character found: KCRATACIET™ .......ccueriiiiiiiiiiiiiie ittt et e 892
C2803: Limitation: Parser was g0ing out Of SYNC! ....c.cocviiiiiiiiiiiniiinieicice et 892
C2900: Constant condition found, reMOVING LOOP ....ccueeviriiiriiiiiniiiieieieeieeteet ettt 893
C2901: UNTOING 00D .ntteiiieiiieeitteeiteete ettt sttt ettt ettt ettt st e st e sabeesab e e sabeebee e baesnbeesabeesaseenns 893
C3000: File-stack-overflow (recursive INCIUAE?) ......ccocviieiiiriiiieeiieciee e eete et ereeeieeestveesaeeebeeesaeeeaes 894
C3100: Flag stack overflow -- flag iZN0TEd ........cccueriiriiiiiiriiniiinieeieee sttt 895
C3200: SOUTCE fIl& 10O DIZ ..eeeuviieniieiiieeiie ittt ettt ettt st e st e st e e sttt e btesbeesabaeenbeesabeesaseenns 895
C3201: Carriage-Return without a Line-Feed was detected ...........ccoceeieieiiniinininininineeeeececceeene 896
C3202: TACNLE 100 LOMNE vttt ettt ettt ettt b et et s bt s bt e sbe e bt e et satesbeenaeenbeens 896
C3300: String BUTFEr OVETTIOW .....ooiiiiiiiiiieee ettt ettt e baeebee e 897
C3301: Concatenated String t00 TONE .......ccuevueiiiiriiiiiiiieieiertet ettt st sr e s 897
C3302: Preprocessor-number buffer OVerflow ..........cccccoceiiiiiiiiiiiiniiiiieeeeeeeeee e 898
C3303: Implicit concatenation Of SIIINES ......ceecveerrierieiriieeitie ettt e ste et ee et e st e sbeestaeesbaesbeesbeesnseenns 899
C3304: Too many internal ids, split up cOMPIlAtiON UNIE c..co.eeuveiiriiriiieiineeiecereeeeeee e 899
C3400: Cannot initialize object (destination t00 SMAIL) .........coeivieriiiiiriiiiinieieeiceeeee e 900
C3401: Resulting string iS NOt Z&ro terMINALE ........c.eerverriiiriiieeieeiie ettt et ere et esbeesiaeebeeeas 900
C3500: Not supported fixup-type for ELF-Output 0ccurred ............cocoecvevienenieienieneninieeeneeeeeeeenne 901
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Title Page
C3501: ELF EITOT <ottt 902
C3600: Function has n0 code: TeMOVE ! .......oc.iiiiiiiiiiiiiieiete ettt 902
C3601: Pragma TEST_CODE: mode <Mode>, size given <Size> expected <Size>, hashcode given
<HashCode>, expected KHASNCOAES ........c.eiiiiiiiiiiiieiiiee ettt et 903
C3602: Global objects: <Number>, Data Size (RAM): <Size>, Const Data Size (ROM): <Size> ......... 903
C3603: Static '<Function>' was N0t defiNed ..........ccccoiiiiiiiiiniiiiiiiiiic e 904
C3604: Static '<Object>"' was NOt TEFETENCEM ......cooveeruiiiiiiiiiiiiiie et 904
C3605: Runtime object '<Object>" is used at PC <PC> .......cccoiiiiiiiiiiiiiiiiniieecseeeeseececeeene 905
C3606: Initializing 0bJECt 'KODJECTS' ....eouiiiiiiiiiiiiiiritecee ettt ettt ettt et ens 906
C3700: Special OPCOAE tOO TATZE ...veeuvieiiiiiiiieitieeie ettt sttt ettt s e e e sbte st e e saeeesabeesaneenns 906
C3701: Too many attributes for DWARF2.0 OULPUL ......coceeiiriiiiiiiiiiniiiieecieniteeeeee et 907
C3800: Segment name already USEA ........cc.eeuiriiriiriiiiieieieie ettt ettt ettt ean 907
C3801: Segment already used with different attribULEs ..........c.eevverriiiiieiiie e 907
C3802: Segment Pragma IMCOITECT ......c.eeretereieieiieiteiteteete et eteete et st ete et et et saesee bt st saeere s b saeeresbesaessesnenee 908
C3803: Tllegal Segment ATLIIDULE .......cooveriiriiiiiiii ittt sttt ea 909
C3804: Predefined segment '<segmentName>' USEA ........ceeeruierriiiiriieiiiieeiie it siee et sree e 909
C3900: Return value t00 TaTZE ......c.ccouiiiiiiiiiiiiicii e e e 910
C4000: Condition always 1S TRUE .......ccccociiiiiiiiiiiiieeeestee ettt 910
C4001: Condition always 1S FALSE ......cooiiiiiiii ettt ettt 912
C4002: RESUIL NOL USE ...ttt ettt ettt st e sat e sbt e e be e e baeeabeesbeesaeeenas 913
C4003: Shift count converted to UNSIZNEd ChAT ......cc.coouiriiriiiiiiiiicece e 913
C4004: BitSet/BitClr bit number converted to unsigned Char .............cccovvveeriiiniieniieiiee e 914
C4006: EXPression t00 COMPIEX .....c.eeveeiriiriiriiririieiieiteiteteteste sttt sttt ettt eeetesae st st saesae et ens e eeenenae 914
C4007: Pointer DREF is NOT allOWed ......c.couiiiiiiiiiiiiiiiiiiiciciceciee ettt 915
C4100: Converted bit field signed -1 to 1 in COMPATISON ....eeuvereiiiiiiieiiieeiie ettt e e 916
C4101: Address of bitfield 1S TH18ZAl .....c.ceeeieiiriiriiiiiiiiieeece et 917
C4200: Other segment than in previous deClaration ..........cocceceeriereeniinieneeneeeeeeseete et 918
C4201: pragma <name> was NOt handled .............coooiiiiiiiiiiiiii e 918
C4202: Invalid pragma OPTION, .....cccociiiriiirinineiteeeeeeet ettt s 919
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C4203: Invalid pragma MESSAGE, <A@SCTIPLON ....ccueiviiiriiiiiieiiieiee sttt st s 920
C4204: Invalid pragma REALLOC_OBJ, ...c..ooiiiiiiiiiiiiiiiiiiieieetcetestetese ettt e 920
C4205: Invalid pragma LINK_INFO, <deSCIiPtiON> ....c..coviiriiirieniiiniiiiieiienicenieenieeieeie e 921
C4206: pragma pop found without corresponding pragma push .........ccceeeviiinieriiiiiiieniiereeeeeseeeseeee 921
C4207: Invalid pragma pop, <KAESCTIPLION> .....cc.evtiriiriiiieieiinientente ettt ettt ettt se et ae 921
C4208: Invalid pragma push, <AESCIIPLION> ......cocueriiiiiiriiriiiienieeeterte ettt 922
C4209: Usage: pragma align (OnIOfT).....cc.ooriiiriiiiieiieeieeeee ettt s 922
C4300: Call of an empty function reMOVEd .........ccoecieiiiiiiiiiieieieeeee et 922
C4301: Inline expansion done for function Call ...........cccooiiiiiiiiniiiiiiiinicce e 923
C4302: Could not generate inline expansion for this function call ............ccoceeviiiiiiniiniineneeee 924
C4303: Tllegal Pragma SNAIMES ......c..covevuererieiereieeettete ettt ettt esteste e et et et et estenteseesesaesaeesesbesaessenenne 925
C4400: Comment NOt CLOSEA .....c..oouiiiiiiiiiiiiiiee ettt st s 926
C4401: Recursive comments N0t allOWed ...........ccccociiiiiiiiiiiiiiii e 926
C4402: Redefinition of existing macro 'KMacroNAME>" ........ccccoireriririeieieeieneneee e 927
C4403: Macro-buffer OVEITIOW .........cooiiiiiiiiiiiiicc e 928
C4404: Macro parents NOt CLOSEA ......coueiiiierieiiieiie ettt ettt sttt st et e st e sbaesaneenees 928
C4405: Include-directive followed by illegal SymbOl .......c..cccccveiririninininineccceeeeeeeee e 929
C4406: CLOSING ">' TNISSIIIZ +.euvvenreenreeiteritenttenteete et sttt ettt et e stt et e e e et e sbae s bt e bt estesatesbeesbeebeeanesbeenbeenseens 929
C4407: Tllegal character in string Or ClOSING ™" MASSING ..veevuvieriieriiierieenie ettt erite et e ere e esbeeeree e 930
C4408: FIlename t00 10N ......cccoiriiiiriirtiieriieenenteetes sttt sttt st et et be s sae b e 930
C4409: a ## b: the concatenation of a and b is not a legal Symbol ..........ccceeveeveriiiiiniiinieniiiceieneeee 931
C4410: Unbalanced Parentheses ...........ccocoviiiiiiiiiiiiiiiiiicc e 931
C4411: Maximum number of arguments for macro expansion reached ...........c.cccceceeeveveiininincncnenenn. 932
C4412: Maximum macro expansion level reached ..........coccociiiiiiiiiniiniiiiiiicceeeeee 932
CA4413: ASSertion: POS FATlEM .....eeeueiiiiiiiiieeiieie et ettt ettt e be e st e st e e 933
C4414: Argument of MAaCTO EXPECIEA ...cverueruiruiriieiiiieieietete sttt ettt et ne e 933
CAAT5: ") EXPECLEA vttt ettt ettt ettt b ettt b et eb bt ea e e bt e bt e et eb e et e eeb e bt et eane b ens 934
C4416: COMIMA EXPECLEA ...eeniriiiiieiieiiiteiteeite ettt ettt et e bt e sttt e bt e e bt e st e e sabeebtesbeesabeessbeeseesbaesaseens 935
C4417: Mismatch number of formal, number of actual parameters ............cccccceeererreeeecienenieneneeeenenn 935
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25.1.409

25.1.410

25.1.411

25.1.412

25.1.413

25.1.414

25.1.415

25.1.416

25.1.417

25.1.418

25.1.419

25.1.420

25.1.421

25.1.422
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CA418: TI1eZal ESCAPE SEQUETICE ..euvveerurierureeriiieeiieesiteesteeseteesteesateesseesateessseesateessseesaseessseessseesnseessseessseens 936
C4419: ClOSING T IMISSINE c.veveviiieieetieieeit ettt ettt ettt ettt et ettt ettt e s et et et et e benaesa e benaenaennenee 937
C4420: Illegal character in string or closing " MISSING .......eecverueeriiriirieniieieneee ettt 938
CA421: SEINZ 00 TOMNE «.etieiiiiiie ettt ettt ettt e b ettt e st e e s at e e bt e sabeesabeeabeesbeenateenbaeenseenas 938
CAA22: " IMISSIIIZ +nventeneiteteitetet ettt ettt ettt ettt et e b e bbbt bbbt bt e besa e bbbttt be ettt be et b e 938
C4423: NUMDET t00 LONE ..eontiiiiiiiiiiiiiieie ettt et ettt st esaesbe b siaens 939
C4424: # in substitution list must be followed by name of formal parameter ............ccocceeveveevieeeriieennennns 939
C4425: ## in substitution list must be preceded and followed by a symbol ...........ccccvevveviiiinincninennenn 940
C4426: MaCro MUSE DE @ NAIME .....o.eeuviriiiiiiiiiiiiietiie sttt ettt s s e 941
C4427: Parameter NAME EXPECLEA ..ec.veerureiriieiiierieiiie et ee ettt et ee st et e st e e st e eteesabeesabeebeeebeesaseensaeebeenas 941
C4428: Maximum macro arguments for declaration reached ............cccceeeveiieninineninincncncnencee 942
C4429: MaCIO NAME EXPECLEA ...ueuviiuiiriiitieititeete ettt ettt ettt ettt ettt sb et sbe et bt e steeatesbeesbesbeeanenbeens 942
C4430: Include macro does not XPand tO SLINZ ...ecveerurerrieeriieeriieeiie et este et e st eriteebeesibeesieesabeesibeeree e 943
C4431: Include "filename" eXPECLEd ........ccceririeiiriiriinienieii ettt ettt st 943
C4432: IMLACTO EXPECLS (1 weuvtentieutetteitiettete ettt ettt ettt et sttt s e s bt et e bt et s bt e bt ebtesbe et e s bt et e einenbeeanenbeens 943
C4433: Defined <name> EXPECLEA ....cc.eeriiiiiiriieiieeieeeie ettt ettt ettt e st e st e e sabeebeesbeesatesabeesabeeseenas 944
C4434: ClOSING ") MUSSINE wevveutinrentitentietente ettt ettt ettt ettt sttt ettt et et e sa et sae bt e bt ebe et ensenn et enenee 944
(C4435: Tllegal expression in conditional XPIeSSION .........cevueruiriiriirienienierteste ettt eas 945
CA436: NAME EXPECLEA .nvveeurieeniieiitieeieeiite ettt ettt et e ettt ettt e bt e et e esabeesaaeesbaeeaeesabeesabeesaeeensbeenbeesbeesnbeenns 945
C4437: Error-directive found: KMESSAZES ......cc.eoueiirieieiiieieireieteieeit ettt ettt ettt ere e s re e 946
C4438: Endif-dir€CtiVe MISSINE ...eoveeveiieriiiriieriiiie ettt ettt ettt ettt sbe et et bt e saeesteeatesbeesaeenneenn 946
C4439: Source file <file> N0t fOUNd ........ccooiiiiiiiiiiii 947
C4440: Unknown direCtive: KAITECLIVES ....ccuiiuieiuiiieiieiieitieiesteeiie ettt et e e st e e seeetesseenbeeseebeeseenbeeneenaeens 947
C4441: Preprocessor output file <file> could not be opened ...........coceveeviireeniniininiininieereeeeeee 947
C4442: Endif-dir@CtiVE MISSINE .vveevreerureeireeniteeitieerteeeteesteesteesireesuteesiteessteessaeeseesbeesseesabeesnseesaseesnseens 948
C4443: Undefined Macro 'MacroName' is taken as 0 .........cceeieruirieniieieniieieseeie e 948
C4444: Line number for line directive must be > 0 and <= 32767 ........ccccceeveviiniiciiiiiniiiiiiiiieeeeeen 951
C4445: Line numberfor line direCtive XPECLEd ........eevvuiiiriiiiiiieniieeiie ettt ettt 951
C4446: MiSSING MACTO ATZUMEIIE(S) «..vvvevreueeureireiieiieieeiteteeteeieeteeteeteeteete et ssee bt sbesaeebesbesseebesbeseeebesbesaessesnenae 952
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25.1.442
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25.1.447

25.1.448
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Title Page
C4447: Unexpected tokens following preprocessor directive - expected a NeWline ...........ccoecvveeevuneeenns 953
C4448: Warning-directive found: <IMESSAZES .....cc.evieiiiiniiriiniiniierteieet ettt 953
C4449: Exceeded preprocessor if 1evel 0f 4002 .........cooiiiiiiiiiiiiiiiieeee et 954
C4700: Tllegal pragma TEST_ERROR .......ccooiiiiiiiiiiiieit ettt ettt 954
C4701: pragma TEST_ERROR: Message <ErrorNumber> did N0t OCCUT ......cceeereiruirieieieicieicienenn 955
C4800: Implicit CaSt IN ASSIZNIMCIIE «...eeuveeeeiieiieitenteete ettt ettt et et etee bt esteebte bt eateebtesbeesteebaenbeenreeanenbeens 955
C4801: TOO MANY TNILATIZETS .eeuvveeutieriiieiieeiteet ettt sttt st et e st e st e ebee st e e bt e sabeesaneenseenns 955
C4802: String-initialiZer t00 JAIZE ....c.cecviriiriiriiriieiieiteie ettt st 956
C4900: Function differs in return type ONLY ......cccocceririiriiiinenienieiesieeieettete ettt 956
C5000: Following condition fails: sizeof(char) <= sizeof(short) <= sizeof(int) <= sizeof(long) <=
SIZEOT(IONZ TONE) ..ttt ettt sttt st ettt e e saenen 956
C5001: Following condition fails: sizeof(float) <= sizeof(double) <= sizeof(long double) <=
S1ZEOT(1ONZ 10NZ AOUDIE) ...eoviiiiiiiiiiiei ettt et et ettt e bt e sbeeebeeeaeee 957
C5002: THEZAL LYPE vttt sttt sttt sttt sttt st besa ettt sa et be et et be et et besae et b saesne b e 958
C5003: UNKNOWIN AITAY=SIZE ...vveveenrieuiieiienitenttenieente et ettesitesieesteesteeuteeteesbeebeestessaesbeesbeenaeentesatesbeenseenseens 958
C5004: Unknown StruCt-UNION-SIZE ......ccoiiiiiiiiiiiiiiiiiiiiiieieiet et 958
C5005: PACE l1EZAI £YPE ...ttt sttt sttt st et st et a e 958
C5006: Illegal type settings for HIWARE Object File Format ..........ccccooveniiiiiiiiiiiiiniiniinienicniceeee 959
C5100: COAE SIZE 10O TATZE ..veeuveeirieiieeiie ittt ettt et ettt e et ettt e sttt ettt s bt e sabeesabeesbee e baeenseesabaesabeens 960
C5200: 'FileName' file N0t fOUNT .......coouiiiiiiiiiiiet ettt ettt et ettt e e eneenaeans 960
C5250: Error in type SttNZS: KIMISES ....iiuiiriiiiiiiiiiieniieitenieeitest ettt ettt ettt sae st s bt st e b sisesbeeanenbeean 961
C5300: Limitation: code size '<actualSize>' > '<IIMitSiZe>" DYLES ...ocvcveeviiiiiiiiiieiiiieeieerieeeeseeseeeieee 961
C5302: Couldn't open the object file KDESCI™> ......c.cociviriririiieireneeesee e 961
C5320: Cannot open logfile 'KFIENAME>" ......c...cociiiiiiiiiiiiiiiieiieieetecee ettt 962
C5350: Wrong or invalid encrypted file '<File>' (<MagicValue>) ......cocceevviiiiiiiiiiiiniiiiieiieeieeeees 962
C5351: Wrong encryption file version: '<File>" (KVEISION>) ..c..coceecviniiriiiiininiiiiienieicsieneeeeseeeeeeene 963
C5352: Cannot build encryption destination file: '<FIleSPecs>"......c..ccoceviiriiniiiiiiiiiiniciiceesceceiee 963
(C5353: Cannot open encryption source file: '<KFIle>" ......c.cccoiiiiiiiiiiiiiiiiicec e 964
C5354: Cannot open encryption destination file: '<FIle>" ........c.cccooviriiiinininiiiiicccc e 964
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C5355: Encryption source '<SrcFile>' and destination file '<DstFile>' are the same ..........ccocceeevveennenes 964
C5356: No valid license for encryption SUPPOTL ........cc.coieueruieueerertenieninieneete ettt st eseeneeene e 965
C5650: Too many locations, try to split Up fUNCHON.......cc.eeviiiiiiiiiiiiiriiriciicee e 965
C5651: Local variable <variable> may be not initialiZed.............cocuerrieriiiinieniienieeieeie e 965
C5661: Not all control paths return @ VaIUE..........coeeieiiieieiiniinieneee et e 967
C5662: Generic Inline Assembler Error <String>........c.coiiiriiriiiiiiieniieienieeieetesieeesie ettt 968
C5663: Instruction or runtime call <Instruction> produces <Size> bytes of code.........cccueeviiirriiennnennns 968
C5664: Instruction or runtime call <Instruction> executes in <Cycles> cycles.......ocovevvevenenineenenenn 968
C5680: HLI Error <Detail>.......co.oiuiiiiiiiiiiiiiiiiciccci ettt s 969
C5681: UNEXPECted TOKEM.......eeiuiiiiiiiiiiiieeieeit ettt ettt et ettt e e st e e bt e sab e e bt esaneenses 969
C5682: UNKNOWN FIXUD LYPC..uvenrinriieniitiienteetententeet st sttt st st st st sae st st sae st be e ste st sae st e b saesre b e 969
C5683: Illegal directive <Ident> IZNOTEM.........coueiiiriiriiriiniiiertee ettt 970
C5684: Instruction Or 1abel €XPECLEA......ccvuuiiiiiiiiiiiiieie ettt sttt st et e st et e e 970
C5685: Comment or end of 1in€ eXPEeCted. .........cceriririeiiiniirinieiet et 970
C5686: Undefined 1abel KIAENt>........c..cccoiiiiiiiiiiiiiiiiiciee et s 970
C5687: Label <Ident> defined more than OnCe............ccccueviiiiiiiiiiiiiiiiiicc 971
C5688: T11e@al OPETANM......c..eoviriiriiiirieititceerteeeee sttt sttt st et et b e sreebe e 971
C5689: Constant OF ODJECT EXPECTE.......eeuieiiriiriieniieitieie ettt ettt ettt sbt ettt e b et saee bt enaeeneeas 972
C5690: Tllegal fiXUP fOT CONSLANT.......viiriiieiieiiieeiie ettt ettt ettt e e et e sbee st esabeesabeesabeesaseenns 972
C5691: Instruction Operand MISINALC. .......co.eeueeteeerertertertenteetente ettt et et ettt et et sae bt bt ebeeae et essenesene e 972
C5692: THEZAL FIXUP.c.euteiieiieiit ittt ettt ettt ettt et s at e bt et eateebeesbeenteeatesbeenbeean 973
C5693: Cannot generate code fOr KEITOTS......cccuiiiiiiiiiiiiiiieiecee ettt sttt et 973
C5700: Internal Error <ErrorNumber> in '<Module>', please report to <Producer> ..........ccccccceervennenn. 973
C5701: Internal Error #<ErrorNumber> in '<Module>' while compiling file '<File>, procedure
'<Function>', please report t0 KPIOQUCET™ .........coiiiiiiiiiiieiiieieee ettt 974
C5702: Local variable '<Variable>' declared in function '<Function>' but not referenced ...................... 975
C5703: Parameter '<Parameter>' declared in function '<Function>' but not referenced ......................... 975
C5800: USET TEQUESTEA SLOP ..vveevrieiieeriieeiieeiiteerite ettt etteebeeebteebteebeesbteeabeesabeesabeesabeesabeesnbeesnseesaseesaseenns 976
C5900: RESUIE IS ZEIO ...eventieuiieiieetieteete ettt ettt ettt et ete e tesa e e bt eaeeeseesbeenteeaeeeseenbeenteeseenteenseeneenseans 976
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25.1.478 C5901: RESUIL IS ONE ....ouviuiiiiiiiiiiiiiiicicc e s 977
25.1.479 C5902: SRIft COUNE IS ZETO .euveuietieieetieieetiest et et ettt ettt e st e e et enbeese e bt entesseenteese e st eneesseenseeneeneeeneenseenes 977
25.1.480 €C5903: Zero MOAUIUS .....cviuiiiiiiiiieiiiiiii ettt ettt 977
25.1.481 C5904: DIVISION DY ONE ...eeeutieiiiiiiienitieniie ettt ettt ettt ettt et e e st e e st e esateesabeesbbeesabesbeeesatesbaeebeesabaesnseesases 978
25.1.482 C5905: Multiplication With OIIE .........cccecveiiriiiiiniiniiieneeere ettt sttt 978
25.1.483 C5906: Subtraction With ZETO .........cceeiiiiiiiiiiiiniiiiei ettt s 979
25.1.484 (C5907: Addition replaced With Shift ..........cccooiiiiiiiiiiiiiii e 979
25.1.485 (C5908: Constant SWItCh EXPIESSION .....ccueeueeuieiiieiiierientinienteete ettt ettt ettt sae e st see vt eae e esaenenaenes 980
25.1.486 C5909: Assignment in CONAITION ....c.uirutiriiiiiniiiierieetenit ettt ettt et sttt sbe st sb et sb e e e b eae 980
25.1.487 C5910: Label reMOVEM .......cccouiiiiiiiiiiiiiiiciiiiicicc e 981
25.1.488 C5911: Division by Zero at TUNTIME .......cc.coeruiruerieriinerentieieee ettt ettt ettt et e et saeae s saenes 982
25.1.489 (C5912: Code in 'if' and 'else’ part are the SAME ........ccceeereeriiriiniiiiiniee ettt 982
25.1.490 C5913: Conditions of 'if' and 'else if' are the SAME ............ccoecviiiiiiiiiiiiiiiiice, 983
25.1.491 C5914: Conditions of 'if and 'else if’ are INVEITed .........cooueeiieiirieiierieeee e 984
25.1.492 (C5915: Nested 'if’ with same CONAILIONS ......cc.eoveiiriiriiriiniiiiiiiieee e 985
25.1.493 (C5916: Nested 'if’ with inverse CONdItiONS ...........ccecuiiiiiiiiiiiiiiiiiiii e 986
25.1.494 C5917: Removed dead aSSIZNIMENT .......cc.eouiririeieieieieietetet ettt sttt eve ettt eseesaennenaenes 987
25.1.495 C5918: RemOVEed dead GO0 ....c.eouiiriiiiiiiiiiieicitesee ettt sttt ettt sttt 987
25.1.496 (C5919: Conversion of floating to unsigned iNteZTal .........cceeviiiriiiiiiiiiiieniieieeee e 988
25.1.497 (C5920: Optimize library function <fUNCHIOND .......ccooiiiiiiiniiieieieiiereee et 989
25.1.498 (C5921: Shift COUNE OUL OF TANZE ....eeveiiiiiiiiieieitee ettt sttt ettt et st nae e s e e eae 989
25.1.499 C6000: Creating Asm Include File <file> ......cccooiiiiiiiiiiiiniiiieeee et 990
25.1.500 C6001: Could not Open Asm Include File because of <reason> ......c..c.ccoccvveriveneninieneniniencneneneneene 990
25.1.501 C6002: Illegal pragma CREATE_ASM_LISTING because of <reason> ........c.ccceceeveevieenieenienniennueneennns 991
25.1.502 C10000: Nothing mMOTE EXPECLEA. ....ccouiiiriiiriiteiieetie et etie ettt te et e st e st e st e st eesbeesabeesbeesabeesnbeesanes 991
25.1.503 C10010: SYMDBOI TESEIVEM.....ccueruirtiriiriieiieiieiieie ettt ettt ettt ettt s et sa et b e nes 992
25.1.504 CI10011: " expected to delimit 1abel.........cooeriiriiiiiiiiiiiiiic e 992
25.1.505 C10012: Label multiply defined........cccueeeiieiiiiniiiiieiiie ettt ettt et e s e saes 993
25.1.506 C10013: Label '%5' iS UNAETINEA. ........cccuirtiiiieiiiiietieiieeee ettt ettt et e e e 993
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25.1.515

25.1.516

25.1.517

25.1.518

25.1.519

25.1.520

25.1.521

25.1.522

Title Page
C10020: Tllegal CONSLANE VAIUL.....ccvieiiiiiieeiierteet ettt ettt ettt et e st esiteebeesabeesatesabeesabeensee e 994
C10021: ") expected to CloSe PArENERESIS. .....coververreieieieiieieieeiiee ettt ettt ettt see s 994
C10022: Constant eXpression EXPECLEU.........evtereerrieriirierierientterieente ettt ette st e st et enbeeaestesieesaeesbeenneens 995
C10023: '(" expected tO OPEN PATENTRESIS. . c..veeruriirieeiiieiiie ettt ettt ettt st e st e et e e baeebeesbeesabee e 995
C10024: SiZe 1S MO VAL .....eeieiiiieie ettt st sb et et e st e sbe ettt esae e bt enteeneeeneenneans 995
C10025: Cast S1Z€ 1S 100 LATZE....c..eeueriiiiiiieiiteteet ettt ettt ettt et s et eanesbeens 996
C10026: Undefined fIeld.........c.civiiiiriiiriiiiiieiieeeec et 996
C10027: Identifier XPECEA. ...c..evirtirieieteiertetetenteet ettt sttt st ettt st b st sa et be e e ee 997
C10028: COITUPLEA AITAY ....eeuveentiemieriteeiienttete ettt ettt sttt ettt satesbe et e et e estesetesbtesbeenbe e bt emtesatesbeenaeenbeens 997
C10029: ']" expected tO CLOSE DIACKELS. ....c.uiiiuiieiiieiieeiie ettt sttt st et e st esabeesareees 998
C10030: OffSet OUL OF ODBJECL.....c.veuteieiitiierieteterteet ettt sttt st st et st be e saesbe e 998
C10031: C tyPe 1S EXPECLEA....eeuviriiiriieiieieeit ettt ettt ettt sttt et ettt sbt e s bt e s bt e bt e bt estesaeesbeenbeenbeens 999
C10032: INLEZET LYPE 1S EXPECLEA. ...eeuteerutieiieetie ettt ettt ettt et e st e st e et e sabe et esabeesabeebaeebeesaseessneenbeenas 999
C10033: "*' expected t0 havVe ZENETiC POINLET. .....cc.eeitierieeieeteete ettt ettt eteseeeteesteesteesbeesbeesbeenaeeeeeneeans 1000
C10034: C OF USET tYPE EXPECTEA. ..cuueeuiirutitiitieitieitentt ettt ettt ettt ettt ettt sbe ettt sae e bt esteeatesaeenbeeas 1000
C10035: C ODJECL 1S EXPECLEA. ..eeureeutieriieeiieriteette sttt ettt et ettt e st e et esbbe e bt e bt e sabeebtesabeenatesabeenbaesaseenses 1001
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Chapter 1
Overview

The RS08 Build Tools Reference Manual for Microcontrollers describes the ANSI-C/C+
+ Compiler used for the Freescale 8-bit MCU (Microcontroller Unit) chip series.

NOTE
The technical notes and application notes are available in this
location, <CWlnstallDir>\vcu\ue1p\ror, where CWlnstallDir 1s
the directory in which the CodeWarrior software is installed.

This document contains these major sections:

» Using Compiler : Describes how to run the Compiler
* ANSI-C Library Reference : Describes how the Compiler uses the ANSI-C library
* Appendices : Lists FAQs, Troubleshooting, and Technical Notes

1.1 Accompanying Documentation

The Documentation page describes the documentation included in the CodeWarrior
Development Studio for Microcontrollers v10.x. You can access the Documentation by:

hd opening the START HERE.html in <CWInstallDir>\MCU\Help fOldeI‘,

* selecting Help > Documentation from the IDE's menu bar, or selecting the Start >
Programs > Freescale CodeWarrior > CW for MCU v10.x > Documentation
from the Windows taskbar.

NOTE
To view the online help for the CodeWarrior tools, first
select Help > Help Contents from the IDE's menu bar.
Next, select required manual from the Contents list. For
general information about the CodeWarrior IDE and
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Auuitional Information Resources

debugger, refer to the CodeWarrior Common Features
Guide in this folder: <cwinstalilbpirs\MCU\Help\PDF

1.2 Additional Information Resources

Refer to the documentation listed below for details about programming languages.

* American National Standard for Programming Languages - C, ANSI/ISO 9899-1990
(see ANSI X3.159-1989, X3J11)

e The C Programming Language, second edition, Prentice-Hall 1988

* C: A Reference Manual, second edition, Prentice-Hall 1987, Harbison and Steele

e C Traps and Pitfalls, Andrew Koenig, AT&T Bell Laboratories, Addison-Wesley
Publishing Company, Nov. 1988, ISBN 0-201-17928-8

* Data Structures and C Programs, Van Wyk, Addison-Wesley 1988

How to Write Portable Programs in C, Horton, Prentice-Hall 1989

The UNIX Programming Environment, Kernighan and Pike, Prentice-Hall 1984

The C Puzzle Book, Feuer, Prentice-Hall 1982

C Programming Guidelines, Thomas Plum, Plum Hall Inc., Second Edition for

Standard C, 1989, ISBN 0-911537-07-4

DWAREF Debugging Information Format, UNIX International, Programming

Languages SIG, Revision 1.1.0 (October 6, 1992), UNIX International, Waterview

Corporate Center, 20 Waterview Boulevard, Parsippany, NJ 07054

* DWARF Debugging Information Format, UNIX International, Programming
Languages SIG, Revision 2.0.0 (July 27, 1993), UNIX International, Waterview
Corporate Center, 20 Waterview Boulevard, Parsippany, NJ 07054

» System V Application Binary Interface, UNIX System V, 1992, 1991 UNIX Systems
Laboratories, ISBN 0-13-880410-9

* Programming Microcontroller in C, Ted Van Sickle, ISBN 1878707140

» C Programming for Embedded Systems, Kirk Zurell, ISBN 1929629044

* Programming Embedded Systems in C and C ++, Michael Barr, ISBN 1565923545

» Embedded C, Michael J. Pont, ISBN 020179523X
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Chapter 2
Using Compiler

This section consists of the following chapters that describe the use and operation of the
compiler:

* Introduction : Describes the CodeWarrior Development Studio and the compiler.

 Graphical User Interface : Describes the compiler's GUI.

e Environment : Describes all the environment variables.

* Files : Describes how the compiler processes input and output files.

» Compiler Options : Describes the full set of compiler options.

* Compiler Predefined Macros : Lists all macros predefined by the compiler.

* Compiler Pragmas : Lists the available pragmas.

* ANSI-C Frontend : Describes the ANSI-C implementation.

* Generating Compact Code : Describes the programming guidelines for the developer
to produce compact and efficient code.

* RS08 Backend : Describes the code generator and basic type implementation, also
information about hardware-oriented programming (optimizations, interrupt, and
functions) specific for RSOS.

* High-Level Inline Assembler for the Freescale RSO8 : Describes the HLI Assembler
for the RSO8 compiler.
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Chapter 3
Introduction

This chapter describes the RSO8 Compiler that is part of the CodeWarrior Development
Studio for Microcontrollers V10.x. The Compiler consists of a Frontend, which is
language-dependent, and a Backend, which is hardware-dependent and generates object
code specific to RS08. Chapters one and two describe the configuration and creation of
projects that target RSO8 microcontrollers. Subsequent chapters describe the Compiler in
greater detail.

This chapter consists of the following topics:

e Compiler Environment

* Creating and Managing Project Using CodeWarrior IDE

» Using Standalone Compiler

 Build Tools (Application Programs)

 Startup Command-Line Options

» Highlights

* CodeWarrior Integration of Build Tools

* Integration into Microsoft Visual C++ 2008 Express Edition (Version 9.0 or later)
* Object-File Formats

3.1 Compiler Environment

Use the Compiler alone or as a transparent, integral part of the CodeWarrior
Development Studio. Create and compile functional projects in minimal time using the
Eclipse Integrated Development Environment (IDE), or configure the compiler and use it
as a standalone application in a suite of Build Tool utilities. The Build Tool utilities
include the Linker, Assembler, ROM Burner, Simulator, and Debugger.

In general, a compiler t ranslates source code, such as C source code files ( «.c) and
header ( «.n) files, into object code ( +.obj ana *.o) files for further processing by a
Linker. The =.c files contain the programming code for the project's application. The ».n
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files either contain data specifically targeted to a particular microcontroller or are
function-interface files. The Linker, under the command of a linker command file, uses
the object-code file to directly generate absolute ( «.abs) files. The Burner uses the «.abs
files to produce S-record ( =.s19 Or *.sx) files for programming the ROM.

For information about mixing the assembly and C source code in a single project, refer to
the High-Level Inline Assembler for the Freescale RS08 chapter.

The typical configuration of the Compiler is its association with a Project Directory and
an Editor. A project directory contains all of the environment files required to configure
your development environment and editor allows to write or modify your source files.

NOTE
For information about the other Build Tools, refer to the User
Guides located at, <cwinstallpirs\McU\HelpWhere, cwInstallDir 1S
the directory in which the CodeWarrior software is installed.

3.1.1 Designing a Project

There are three methods of designing a project.

e Use CodeWarrior IDE to coordinate and manage the entire project ( Creating and
Managing Project Using CodeWarrior IDE),

» Begin project construction with CodeWarrior IDE and use the standalone build tools
to complete the project ( Using Standalone Compiler),

* Start from scratch, make your project configuration ( «.ini) and layout files for use
with the Build Tools ( Build Tools (Application Programs)).

NOTE
The Build Tools (including Assembler, Compiler, Linker,
Simulator/Debugger, and others) are a part of the
CodeWarrior Suite and are located in the prog folder in the
CodeWarrior installation directory. The default location
this folder is: C:\Freescale\CW MCU V10.x\MCU\prog

3.2 Creating and Managing Project Using CodeWarrior IDE

You can create a Microcontrollers project and generate the basic project files using the
New Bareboard Project wizard in the CodeWarrior IDE.
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You can use the CodeWarrior Projects view in the CodeWarrior IDE to manage files in
the project.

3.2.1 Creating Project Using New Bareboard Project Wizard

The steps below create an example Microcontrollers project that uses C language for its
source code.

1.

e

Select Start > Programs > Freescale CodeWarrior > CW for MCU v10.x >
CodeWarrior.

The Workspace Launcher dialog box appears. The dialog box displays the default
workspace directory. For this example, the default workspace is workspace_mcu.

Click OK to accept the default location. To use a workspace different from the
default, click Browse and specify the desired workspace.

The Microcontrollers V10.x launches.
Select File > New > Bareboard Project from the IDE menu bar.

The Create an MCU Bareboard Project page of the New Bareboard Project
wizard appears.

Specify a name for the new project. For example, enter the project name as projecti.
Click Next.

The Devices page displaying the supported Microcontrollers appears.

Select the desired CPU derivative for the project. For this example, select RS08>
RSOSKA Family> MCI9RS08KAT.

NOTE
Based on the derivative selected in the Devices page, the
step numbering in the page title varies.

Click Next.
The Connections page appears.

Check the option(s) to specify the hardware probe that you want to use to connect the
workstation to the hardware target. By default, only the P&E USB MultiLink
Universal [FX] / USB Multilink is selected.

Click Next.
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The Languages page appears.
10. From the Languages options, check C. (This is the default setting).

NOTE
To enable the Absolute Assembly checkbox, clear the C
and Relocatable Assembly checkboxes. This is because
you cannot mix the absolute and relocatable assembly code
in a program. Since the C and C++ compilers generate
relocatable assembly, they must be cleared to allow the use
of absolute assembly.

11. Click Next.
The Rapid Application Development page appears.

12. Select the appropriate rapid application development tool.
13. Click Next.

The C/C++ Options page appears.

14. Select Small memory model for memory model, None:or the floating-point numbers
format, and ANSI startup code for the level of startup code.

NOTE
These three are the default selections and are the routine
entries for an ANSI-C project. Floating point numbers
impose a severe performance penalty, so use the integer
number format whenever possible.

NOTE
If you intend to use the flexible type management option ( -
), choose minimal startup code instead of ANSI startup
code. The ANSI C-compliant startup code does not support
8-bit int.

15. Click Finish.

The project1 project appears in the CodeWarrior Projects view in the Workbench
window.

The wizard automatically generates the startup and initialization files for the specific
microcontroller derivative, and assigns the entry point into your ANSI-C project (the
main () function).
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NOTE
For detailed descriptions of the options available in the New
Bareboard Project wizard pages, refer to the Microcontrollers
V10.x Targeting Manual.

By default, the project is not built. To do so, select Project > Build Project from the IDE

menu bar. Expand rroject1 in the CodeWarrior Projects view to view its supporting
directories and files.

NOTE
To configure the IDE, so that it automatically builds the project
when a project is created, select Window > Preferences to
open the Preferences window. Expand the General node and
select Workspace. In the Workspace panel, check the Build
automatically checkbox and click OK.

1 CodetWarrior Projects 523 =08
B2|A, | B B 42| Fie Mame =

File: Mame Build

+ #} Binaries
+ = FLASH
# (= Lib
+ [~ Project_Headers
=l [= Praject_Settings
+ = Debugger
4 = Linker_Files
4 = Startup_Code
+ [ = Sources

Figure 3-1. CodeWarrior Projects View - Displaying Project1

NOTE
The contents of the project directory vary depending upon the
options selected while creating the project.

The view displays the logical arrangement of the files in the project1 project directory. At
this stage, you can safely close the project and reopen it later, if desired.

The following is the list of default groups and files displayed in the CodeWarrior
Projects view.

* pinaries 1S a link to the generated binary ( .abs) files.

* riasu 1S the directory that contains all of the files used to build the application for
project1. This includes the source, header, generated binary files, the makefiles that
manage the build process, and the build settings.

* 1ib is the directory that contains a C source code file that describes the chosen MCU
derivative's registers and the symbols used to access them.

CodeWarrior Development Studio for Microcontrollers V10.x RS08 Build Tools Reference Manual, Rev.
10.6, 01/2014

Freescale Semiconductor, Inc. 57



3
4

4
A

|
ureating and Managing Project Using CodeWarrior IDE

* project_Headers 1S the directory that contains any Microcontrollers-specific header
files.

® project_Settings Eroup contains the pebugger folder, rninker riles folder and the
startup_code folder. The pevugger folder contains any initialization and memory
configuration files that prepare the hardware target for debugging. It also stores the
launch configuration used for the debugging session. The rinker riies folder stores
the linker command file ( .prm) and the burner command file ( .ob1). The startup_code
folder has a C file that initializes the Microcontrollers stack and critical registers
when the program launches.

* sources contains the source code files for the project. For this example, the wizard has
created only main.c, which contains the main() function.

Examine the project folder that the IDE generates when you create the project. To do so,
right-click on the project's name ( project1 : rrasu) in the CodeWarriorProjects view,
and select Show In Windows Explorer . Windows displays the Eclipse workspace
folder, along with the project folder, project1, within it, as the following image shows:

% D:workspace¥Projectd g@]g|
File Edit ‘“iew Favorites Tools Help ,','
Q Back ~ () ? p 3 ) Search ||~ Folders Elv
Address ([ Diyworkspace\Project 1 h’ ' 5o
Faolders x Mame Size Tvpe Date Modifig

= I3 workspace | [ .settings File Folder 10/18§2012

5 metadata [CHFLASH File Folder 10/18/2012
B Froiect | CiLib File Folder 10f18/2012
[T .settings [DProject_Headers File Folder 10/18j2012
[C3) FLASH [CZ)Project_Settings File Folder i0j1afz012
) Lib [ChS5ources File Folder 10/18j2012
IC2) Project_Headers .cprojeck 9kKE CPROJECT File i0j1afz012
& 3 Praject_Settings .owieneratedFileSetLog 1KB CWGEMERATEDFIL...  10{18/2012
|2y Debugger .project 3KB PROJECT File 10/18/z012
[23) Linker_Files w;3F‘.el“erenn:echlSESy.:‘stems.><m| 12KB Serna XML File 10f1gfz012
[2) sStartup_Code

IC5) Sources v

< > < >

Figure 3-2. Contents of Project1 Directory

These are the actual folders and files generated for your project. When working with
standalone tools, you may need to specify the paths to these files, so you should know
their locations.

There are some files, .cproject, .cwGeneratedFilesLog, and .project, that store critical
information about the project's state. The CodeWarrior Projects view does not display
these files, but they should not be deleted.

CodeWarrior Development Studio for Microcontrollers V10.x RS08 Build Tools Reference Manual, Rev.
10.6, 01/2014

58 Freescale Semiconductor, Inc.




Chapter 3 Introduction

3.2.2 Analysis of Groups in CodeWarrior Projects View

In the CodeWarrior Projects view, the project files are distributed into five major
groups, each with their own folder within the project1 folder.

The default groups and their usual functions are:
® FLASH

The rrasu group contains all of the files that CodeWarrior uses to build the program.
It also stores any files generated by the build process, such as any binaries ( .o, .obj,
and .abs), and a map file ( .map). CodeWarrior uses this directory to manage the build
process, so you should not tamper with anything in this directory. This directory's
name is based on the build configuration, so if you switch to a different build
configuration, its name changes.

® Lib
The rib group contains the C-source code file for the chosen Microcontrollers
derivative. For this example, the mcorsoskai . c file supports the ncorsosxa1 derivative.
This file defines symbols that you use to access the Microcontrollers registers and
bits within a register. It also defines symbols for any on-chip peripherals and their

registers. After the first build, you can expand this file to see all of the symbols that it
defines.

® Project Headers

The project_readers group contains the derivative-specific header files required by the
Microcontrollers derivative file in the vib group.

® Project_ Settings
The project_settings group consists of the following sub-folders:

® Debugger

This group contains the files used to manage a debugging session. These are the
debug launch configuration ( .1aunch), a memory configuration file ( .mem) for the
target hardware, plus any Tcl script files ( .tc1).

® Linker Files
This group contains the burner file ( .vb1), and the linker command file ( .prm).

® Startup Code
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This group contains the source code that manages the MCU's initialization and
startup functions. For RS08 derivatives, these functions appear in the source file

start08.c.

® Sources

This group contains the C source code files. The New Bareboard Project wizard
generates a default main.c file for this group. You can add your own source files to
this folder. You can double-click on these files to open them in the IDE's editor. You
can right-click on the source files and select Exclude from Build to prevent the build
tools from compiling them.

3.2.3 Analysis of Files in CodeWarrior Projects View

Expand the groups by clicking your mouse in the CodeWarrior Projects view to display
all the default files generated by the New Bareboard Project wizard.

The wizard generates following three C source c ode files, located in their respective
folders in the project directory:

® main.c,
located in <project_directory>\ sources
® startos.c, and
located in <project_directory>\ project_settings\startup_ code
® mc9rsO8kal.c
located in <project_directory>\ vib
At this time, the project should be configured correctly and the source code should be

free of syntactical errors. If the project has been built earlier, you should see a link to the
project's binary files, and the rrasu folder present in the CodeWarrior Projects view.

To understand what the IDE does while building a project, clean the project and build the
project again:

1. Select Project > Clean from the IDE menu bar.

The Clean dialog box appears.
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2. Select the Clean projects selected below option and check the project you want to
build again.
3. Clear the Start a build immediately checkbox, if you want to build the project
manually after cleaning.

= Clean

Clean will discard all build problems and builk skates, The next time a build occurs
the projects will be rebuil fram scrakch.,

() Clean 4l (#) Clean projects selecked below

[]5tart a build immediately

I Ok ] [ Cancel

Figure 3-3. Clean Dialog Box
4. Click OK.

The rinaries link disappears, and the rrasu folder is deleted.
5. To build the project, right-click the project and select Build Project.

The Console view displays the statements that direct the build tools to compile and link
the project. The sinaries link appears, and so does the rrass folder.

During a project build, the C source code is compiled, the object files are linked together,
and the CPU derivative's ROM and RAM area are allocated by the linker according to the
settings in the linker command file. When the build is complete, the rrass folder contains
the Projectl.abs file.

The Linker Map file, project1.map, file indicates the memory areas allocated for the
program and contains other useful information.

To examine the source file, main.c, double click on the main.c file in the sources group.

The IDE editor opens the default main.c file in the editor area.
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[£] main.c £3 = B

kinclude <hidef.h> /* for Enablelnterrupts macro *;
#include "derivative.h"™ /% include peripheral declarations &/

roid main(void)
EnablelInterrupts;
% dinclude your code here */

fori;;) {
__BESET WATCHDOG(): /* feeds the dog 7/
+ /% loop forever */
/% please make sure that you never leave main */
i

Figure 3-4. Default main.c File

Use the integrated editor to write your C source files ( =.c and =.n) and add them to your
project. During development, you can test your source code by building and simulating/
debugging your application.

The Graphical User Interface chapter provides information about configuring the options
for the Compiler and other Build Tools, as well as information about feedback messages.

3.3 Using Standalone Compiler

You can use the RSO8 compiler as a standalone compiler. This tutorial does not create an
entire project with the Build Tools, but instead uses parts of a project already created by
the CodeWarrior New Bareboard Project wizard.

NOTE
Although it is possible to create and configure a project from
scratch using the standalone Build Tools, it is easier and faster
to create, configure, and manage your project using the
CodeWarrior Projects wizard.

3.3.1 Configuring Compiler
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Build tools use a tool directory for configuring and locating its generated files. For
Microcontrollers V10.x build tools, the tool directory is the prog folder, and is located in
the CWinstallDir\ucu folder, where CWinstallDir is the directory in which the
CodeWarrior software is installed.

A build tool such as the Compiler requires information from configuration files. There
are two types of configuration data:

* Global

Global data is common to all build tools and projects, and includes data for each
build tool, such as the directory path for recent project listings. All tools may store
some global data in a mcutoois. ini file. Each tool looks for this file in the tool
directory first, then in the Microsoft Windows installation directory (for example, c:
\winoows). The following listing lists the typical locations for a global configuration
file.

Listing: Typical Locations for a Global Configuration File

<CWInstalldir>\MCU\prog\mcutools.ini - #1 priority C:\WINDOWS\mcutools.ini - used if
there is no mcutools.ini file above

The Compiler uses the initialization file in the prog folder if you start the tool from
the prog folder. That is:

<CWInstallDir>MCU\prog\mcutools.ini

The compiler uses the initialization file in the Windows directory if the tool is started
outside the prog folder. That 1s, the tool uses c: \winpbows\mcutools.ini.

For information about entries for the global configuration file, refer to the Global
Configuration File Entries topic in the Appendices.

e ] ocal

Local data files can be used by any build tool for a particular project. These files are
typically stored in a project folder. For information about local configuration file
entries, refer to the Local Configuration File Entries topic in the Appendices.

To configure the Compiler, proceed as follows:

1. Double-click crsos.exe, which is located in the <cwinstalipir>\wcu\prog folder.
2. The RS08 Compiler window appears.
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Dsa v (T« =

e

@ Did you know...

If pow hawe comments about this product or suggestions
far future versions, please get in tauch with our suppart
team.

W ShowTpsonStailg  NeaTio | [ Cose |

|i£

0| >

Ready 11:21:08

Figure 3-5. RS08 Compiler Window
3. Read the tips, if you want to, and then click Close.

The Tip of the Day dialog box closes.

4. Select File > New / Default Configuration from the RS08 Compiler window menu
bar.

NOTE
You can also use an existing configuration file if you
desire. Use File > Load Configuration to open and read
the configuration file.

5. Select File > Save Configuration (or Save Configuration As).
The Saving Configuration as dialog box appears.

6. Browse and select the folder where you want to save the configuration. In this
example, folder x1s is used to save the configuration.
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Saving Configuration as...

Savein: |2 X15 j - £ E-
File name: |projec1 ini
Save astype: |Froject files [*ini:" pit) ~| Cancel

Figure 3-6. Saving Configuration as Dialog Box

7. Click Save.

The folder becomes the project directory. The project directory folder is often
referred to as the current directory.

s RSOB Compiler, D:%15kproject.ini

File Compiler  Wiew Help

D= 78 Ralk:: Nl FE = E

e

Changed current directory to D:4yX15

v
4 *

Ready 131438

Figure 3-7. Compiler's Current Directory Switches to your Project Directory

The project directory folder now contains the newly-created project.ini configuration
file. The project configuration file contains a copy of the (crsos_compiler] portion of
the project.ini file in the build tools prog folder. If a build tool modifies any project

option, the changes are specified in appropriate section of the project configuration
file.

NOTE
Option changes made to the project.ini file in the prog
folder apply to all projects. Recall that this file stores the
global tool options.

. Select Compiler > Options > Options from the RS08 Compiler window menu bar.

The compiler displays the RS08 Compiler Option Settings dialog box.
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R508 Compiler Option Settings

Host ] Code Generation ] Messages ]
Optimizations Output ] Input ] Language ]
[JAllozate COMST objects in ROM ”

[ |Encrypt Files [-Eencrypt=<file>]
[ |E ncrvption Ke

M Ohiect File
[1Generate Azzembler Include File

[w|Generate Listing File

[ Configure Listing File

[ |Loqg predefined defines ta file

[List of included filez to "inc" file

[T'wfrite statistic autput to file 5

-F[20l2]: Object File Format

" Compatible ELF/DWARF 2.0
{« ELF/DWARF 2.0

-F2 -Lasm="%n Ist

QK | Cancel | Help |

Figure 3-8. RS08 Compiler Option Settings Dialog Box
9. Select the Output tab.
10. Check the Generate Listing Filecheckbox.
11. Check the Object File Format checkbox and select the ELF/DWAREF 2.0 option
which appears for the Object File Format checkbox.
12. Click OK.

The RS08 Compiler Option Settings dialog box closes.

13. Save the changes to the configuration by either:
* selecting File > Save Configuration (ctr1 + s) or
* clicking Save on the toolbar.

The compiler is now configured with the selected settings.

NOTE
For more information about configuring the Compiler options,
refer to the Graphical User Interface.

3.3.1.1 Selecting Input Files

The project does not contain any source code files at this point. Copy and paste the C
source code (+.c) and header (».n) files from the previous project, project, to save time.
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. Copy the sources folder from the rroject1 folder and paste it into the x1s project folder.
2. Copy the project_neaders folder from the rroject1 folder and paste it into the xis
project folder.

Copy and paste the rroject1 project's nib folder into the x1s project folder.

4. In the xas folder, create a new folder project_settings. Copy and paste the startup code
folder from the Projectl\Project_ Settings folder into the X15\Project_Settings folder.

W

The x15 project folder have the required C source code ( =.c) and header ( ».n) files from
the previous project.

Now there are five items in the x1s project folder, as shown in the figure below:

* the project.ini configuration file
* the sources folder, which contains the main.c source file
e the project meaders folder, which contains:
* the gerivative.n header file, and
e the Mcors08KAL.h header file
* the vip folder, which contains the mcorsoskal.c source file
* the project_settings\startup_code folder, which contains the start up and initialization
file, start08.c.

File Edit Wiew Favorites Tools Help ,'
<) _/. ? 7 ! Search Folders ¥ x Z) Elv

Address ([ D:\%15 il ' o
Mame Size Type Dake Modified

=ik | File Folder B/9/2012 12:20 PM

[)Project_Headers File Folder /902012 12:20 PM

[CZ)Project_Settings File Folder aMf2012 12:20 PM

) 5ources File Folder /902012 12:20 PM
“praject.ini 1 KB Configuration Settings  &/9/2012 1:15 PM

Figure 3-9. Folders and Files in X15 Project Folder

3.3.1.2 Compiling C Source Code Files

Now compile the startos.c file.
1. Select File > Compile from the RS08 Compiler window menu bar.

The Select File to Compile dialog box appears.
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Select File to Compile

Look in: |_} Startup_Cade j =k Bl

File name: |startDE».c:
Files of type: |C source files {*.c) j Cancsl

Figure 3-10. Select File to Compile Dialog Box
2. Browse to the project settings\startup code folder in the project directory.
3. Select the startos.c file.
4. Click Open.

The startos.c file begins compiling. In this case, the file fails to compile.

i} RSO3 Compiler D:Y¥154project.ini |’._||’E|E|
File Compiler Wiew Help

O | % N2 D15 roject_SettingshStartup_Codshstarte o || & O il = |
D:vXK1SYWProject_Settingshdtartup_Codehstarcld. o

Command Line: '-FZ -Laswm=3%n.lst D:AvX15%Project Settings)\3tartup Code)start0d.c'

D:vXK1SYWProject_Settingshdtartup_Codehstarcld. o
Could not open the file 'startrs0s.h'

= in "D:AvXlS\Project SettingshStartup Code‘startlS.c”, line 32, col 10, pos 1045
#include <startrs05.h-
~
ERRORE C5200: startrs08.h file not found
Could not open the file 'startrs03_init.c'

= in "D:yvXlS\Project Settingsh\Startup CodelstartlS.c”, line 39, col 10, pos 1276
#include "startrs08_init.c™ % include C file so we can use B3R %/

~
EERROR C5200: startrs0S_init.c file not found
R3053 Compiler: **% Z error(s), 0 warning(s), 0 information message(s) *%%
##% gommand line: '-F2 -Lasm=%n.lst D:hWE15WProject dettings’itartup_Codedstarclf.c' %%
R3053 Compiler: **% Error occurred while processing! *#%%

Processing Failed! 13:49:01

Figure 3-11. Results of Compiling start08.c File

The RS08 Compiler window provides information about the compilation process and
generates error messages if the compilation fails. In this case the cs200: “Filename:
file not found €ITOI MESsage appears twice, once for startrsos.n and once for

startrs08 init.c.
5. Right-click on the text above the error message.

A context menu appears.
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! RS0 Compiler D:1X15%project.ini |Z||E|E|
File Compiler  Wiew Help
D=l 7 8 |D:'~X1 BhWProject_Settings\Startup_Code'startl8.c ﬂ @ & 1 | ﬁ
DivxlSvProject_Settingsh3tartup Codelstart0d.c
Command Line: '-F2 -Lasm=%n.lst D:NXKISWProjecot_Settingshitartup Codehatartld. o

DivxlSvProject_Settingsh3tartup Codelstart0d.c
Could not open the file 'startrs08.h!'

=r in "DiAKLISVProject Jettingshitartup_CodebstarclS.c'™, line 32, col 10, pos 1048
#include <startrs08.h
~
ERROR C5200: startrs0f.b—file ot fomnad
Could not open the file MainHelp

o oin "DiAKISVProject_ I Qpen file "Dnyx 15\ Project _Settings)Startup_Codelstart0s.c" O, pos 1276
#include "startrs08_ind  Copy "ERROR C5200: skarkrs0a.h file not Found”

-

EFROR CS5Z00: startrs0d_init.c file not found

R303 Compiler: *#%% 2 error(s), 0 warningi(s), 0 information message(s) *+%*

#%*% command line: '-FZ -Lasm=3%n.lst D:\¥153\Project Settings\3tartup Codelstart0S.c' %%
R3053 Compiler: *#%% Error occurred while processing! %%

Calls conkext help 134941

Figure 3-12. RS08 Compiler Window - Context Menu
6. Select Help on ''<FileName> file not found'' from the context menu.

The C5200: "FileName' file not found error message appears.
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C5200: 'FileName'
file not found

[ERROR]
Description

The specified source file was not
found.

Example
#$include "notexisting.h"
Tips

Specify the correct path and
name of your source file!

See also

s Input Files

-< -> T
Z “freescale

www.freescale.com/codewarrior

Figure 3-13. C5200 Error Message Help

The Tips section in the help f or the C5200 error states that the correct paths and names
for the source files must be specified.

The following folder contains the missing header file, startrsos.h:

<CWInstallDir>

\
MCU\1lib\rs08c\include

NOTE
The #inc1ude preprocessor directive for this header file appears
on line 29 of startos.c.

The following folder contains the missing startrsos_init.c file.
CWInstallDir\MCU\lib\rsOBc\src

To resolve the error, modify the compiler configuration so that it can locate any missing
files.

1. Select File > Configuration from the RS08 Compiler window menu bar..
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The Configuration dialog box appears.

Select the Environment tab in the Configuration dialog box.
Select Header File Path.

NOTE
The environment variable associated with the Header File
Path is the viepats or LIBRARYPATH: “include <File>'
Path variable. The Compiler uses a hierarchy to search for
files ( File Processing).

Click "..." button.
The Browse for Folder dialog box appears.

In the Browse for Folder dialog box, navigate to the missing startrsos.n file in the
<CWInstallDir>\MCU\lib\rsO8c\include folder.

Select a directory:

+-{7) ColdFire_Support &
+-{7) ColdFire_Toaols
#+{J) HC_Suppart
+-{7) Help
=5 lib
+-5) heoac
IC3) importer_data
=) rs0&c
SYincce |
=) lib

[ OK H Cancel ]

Figure 3-14. include Subfolder Containing startrs08.h
Click OK.

The Configuration dialog box is now active.
Click the Add button.
The specified path appears in the lower panel.

Click " ... " button again.

In the Browse for Folder dialog, navigate to \1ib\hcosc\inciude subfolder in the
CodeWarrior installation folder.

Click Add.
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The path to the header files <cwinsta1l1pirs\Mcu\1ib\hcosc\include appears in the lower
pane.

11. Select General Path.
12. Click " ... " button.
13. In the Browse for Folder dialog, navigate to the missing startrsos_init.c file in the

rsosc\src Subfolder in the CodeWarrior installation's 1i» folder.
14. Click Add.

The path to the header files < CWinstallDir>\ucu\1ib\rsosc\src appears in the lower
panel.

15. Click OK.

An asterisk now appears in the RS08 Compiler window's title bar, indicating that the
configuration file contains unsaved changes.

16. Click Save on the toolbar to save the configuration modifications. Alternatively,
select File > Save Configuration from the RS08 Compiler window menu bar.

You have now saved the new paths to the missing files to compile the startos.c file.

NOTE
If you do not save the configuration, the compiler reverts to the
last-saved configuration when the program is relaunched. The
asterisk disappears when the file is saved.

Now that you have supplied the paths to the missing files, you can try again to compile
the startos.c file.

1. Select File > Compile from the RS08 Compiler window menu bar.

2. Navigate to the project_settings\startup_code folder in the project directory.
3. Select startos.c.

4. Click Open.

The Compiler indicates successful compilation for the startos.c file.
The compiler displays following results:

e The startos.c file involved the use of six header files.

* The compiler generated an assembler listing file ( startos.1st) for the startos.c file.

e The Compiler generated an object file ( startos.o) in the sources folder, using the
ELF/DWARF 2.0 format.

* The codge size was 117 bytes.

* The compiler created 11 global objects and the pata size was 3 bytes in RAM, and 5
bytes in ROM.

* There were 0 errors, 0 warnings, and 0 information messages.
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Tip
Clear the Compiler window at any time by selecting View
> Log > Clear Log.

Now compile the main.c file:

1.
2.
3.

Navigate to the sources folder.
Select the main.c file.
Click Open.

The C source code file, main.c, fails to compile, as the compiler can locate only three of
the four header files required. It could not find the gerivative.n header file and generated
another C5200 error message.

The gerivative.n file is in the project_neaders folder in the x1s project folder, so add
another header path to resolve the error.

1.

W

5.

6.

1.

Select File > Configuration from the RS08 compiler window menu bar.
The Configuration dialog box appears.

Select the Environment tab.
Select Header File Path.
Click " ... " button.

The Browse for Folder dialog box appears.

In the Browse for Folder dialog box, browse for and select the project Headers
folder.
Click OK.

The Browse for Folder dialog box closes.
Click Add.
The selected path appears the lower pane.
Click OK.

If there is no other missing header file included in the serivative.n file, you are ready
to compile the main.c file.

Select File > Compile from the RS08 Compiler window menu bar.

. Select wain.c in the sources folder. You can also select a previously compiled C source

code file.
Click Open to compile the file.
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The message " »++ o error(s)," indicates that main.c compiles without errors. Save the
changes in the project configuration.

The compiler places the object file in the sources folder along with the C source code file,
and generates output listing files into the project folder. The binary object files and the
input modules have identical names except for the extension used. Any assembly output
files generated for each C source code file is similarly named.

At this time, only two of the three C source code files have been compiled. Locate the
remaining C source code file, ucorsoskai.c, in the viv folder of the current directory, x1s.

The compiler places the object-code files it generates in the same folder that contains the
C source code files. However, you can also specify a different location for the object-
code files.

To redirect the object-code file for the mcorsosxka1.c file to another folder, modify the
compiler configuration so that when the mcersoskai.c is compiled, the object code file goes
into a different folder. For more information, refer to the OBJPATH: Object File Path.

1. Using Windows Explorer, create a new folder in the current directory and name it
ObjectCode.

Select File > Configuration.

Click the Environment tab and select Object Path.

Navigate to the new object code folder, objectcode, in the project folder.

Click OK.

Al

Configuration El

Editar Settings ] Save Configuration  Enviranment ]

General Path

Text Path

Abzolute Path

Header File Fath

W arious Ernvironment W ariables

D315\ ObieciCode J
Add | Chenge| [Dee] _Up | Down |

ok | Cancel | Help |

Figure 3-15. Adding OBJPATH
6. Click Add.

CodeWarrior Development Studio for Microcontrollers V10.x RS08 Build Tools Reference Manual, Rev.
10.6, 01/2014

74 Freescale Semiconductor, Inc.




Chapter 3 Introduction

The new object path appears in the lower panel.
7. Click OK.

The Configuration dialog box closes.

*®

Press Ctrl + S to save the settings.
9. Select File > Compile from the RS08 Compiler window menu bar.

The Select File to Compile dialog box appears.

10. Browse for the C source code file in the viv subfolder of the project folder.

Select File to Compile
Lack in: | (23 Lib ~| « @ ek E-

File name: |mcSrsDBka1 =]
Files af bype: |C zource files [*.c) j Cancel

Figure 3-16. Compiling Source File in Lib Folder

11. Click Open.

The selected file compiles.

The compiler log states that ucersoskai .o, the object code file, was created in the objectcode
folder, as specified. Save the configuration again in case you wish to recompile any of
the C source code files in the future.
Tip
Move the other two object code files to the objectcode folder so

that all object code files for the project are in the same place.
This makes project management easier.

The haphazard builds of this project are intentionally designed to illustrate what happens
if paths are not properly configured while compiling a project using the Compiler tool.
The header files may be included by either C source or other header files. The 11 folder
in the CodeWarrior installation contains many derivative-specific header and other files
available for inclusion into your projects.

When you build another project with the Build Tool Utilities, make sure that the settings
for the input and output files are done in advance.
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Now that the project's object code files are available, you can use the linker build tool,
linker.exe, together with an appropriate ».prm file, to link these object-code files with the
library files and create an «.abs executable output file.

For more information, refer to the Linker section in the Build Tool UtilitiesManual.
However, the project set up and configuration is faster and easier using the New
Bareboard Project wizard.

3.4 Build Tools (Application Programs)

The standalone build tools (application programs) can be found in the \prog folder, which
is located within the folder where the CodeWarrior software is installed.

<CWInstallDir>\MCU\prog
where cwinstaiipir is the directory in which the CodeWarrior software is installed.

The following table lists the build tools used for C programming and generating an
executable program.

Table 3-1. Build Tools

Build Tool Description
ahc08.exe Freescale HC(S)08/RS08 assembler
burner.exe Batch and interactive burner application that generates S-

records

crs08.exe Freescale RS08 compiler
decoder.exe Decoder tool to generate assembly listings
libmaker.exe Librarian tool to build libraries
linker.exe Link tool to build applications (absolute files)
maker.exe Make tool to rebuild the program automatically
piper.exe Utility to redirect messages to stdout

NOTE

There may be some additional tools in your /prog folder or you
may find some tools missing, depending on your license
configuration.

3.5 Startup Command-Line Options
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Startup command-line options are special tool options that are specified at tool startup,
that is while launching the tool. They cannot be specified interactively. Some of these

options open special dialog boxes, such as the Configuration and Message dialog boxes,

for a build tool.

The following table lists the Startup command-line options and their description:

Table 3-2. Startup Command-line Options

Startup Command-line Option

Description

-Prod Specifies the current project directory or file (as show in the
listing below). For more information, refer to the -Prod:
Specify Project File at Startup.

ShowOptionDialog Opens the Option dialog box.

ShowMessageDialog

Opens the message dialog box.

ShowConfigurationDialog

Opens the File > Configuration dialog box.

ShowBurnerDialog

Opens the Burner dialog box.

ShowSmartSliderDialog

Opens the CompilerSmart Slider dialog box.

ShowAboutDialog

Opens the About dialog box.

NOTE
For more information on the build tool dialog boxes, refer to
the Graphical User Interface chapter.

Listing: Example of a Startup Command-Line Option

C:\Freescale\CW MCU V10.x\MCU\prog>linker.exe -

Prod=C:\Freescale\demo\myproject.pjt

Listing: Example of Storing Options in the Current Project Settings File

C:\Freescale\CW MCU V10.x\MCU\prog>linker.exe -

ShowOptionDialog -Prod=C:\demos\myproject.pjt

3.6 Highlights

Powerful User Interface

Online Help

Flexible Type Management
Flexible Message Management
32-bit Application

Support for Encrypted Files
High-Performance Optimizations
Conforms to ANSI/ISO 9899-1990
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3.7 CodeWarrior Integration of Build Tools

All required CodeWarrior plug-ins are installed together with the Eclipse IDE. The
program that launches the IDE with the CodeWarrior tools, cwide.exe, 1s installed in the
eclipse directory (usually c:\Freescale\cw mcu vio.x\eclipse). The plug-ins are installed in
the eclipse\plugins directory.

3.7.1 Combined or Separated Installations

The installation script enables you to install several CPUs along one single installation
path. This saves disk space and enables switching from one processor family to another
without leaving the IDE.

NOTE
It is possible to have separate installations on one machine.
There is only one point to consider: The IDE uses COM files,
and for COM the IDE installation path is written into the
Windows Registry. This registration is done in the installation
setup. However, if there is a problem with the COM registration
using several installations on one machine, the COM
registration is done by starting a small batch file located in the
bin (usually C:\Freescale\CW MCU V10 .X\MCU\bin) diI’GCtOI'y. To do
thiS, start the regservers.bat batch file.

3.7.2 RSO08 Compiler Build Settings Panels

The following sections describe the settings panels that configure the RSO8 Compiler
build properties. These panels are part of the project's build properties settings, which are
managed in the Properties window. To access these panels, proceed as follows:

1. Select the project for which you want to set the build properties, in the CodeWarrior
Projects view.
2. Select Project > Properties from the IDE menu bar.

The Properties for < project > dialog box appears.
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3. Expand the C/C++ Build tree control and select Settings.

The various settings for the build tools are displayed in the right panel. If not, click on the
Tool Settings tab.

The options are grouped by tool, such as Messages , Host , General , Disassembler,
Linker, Burner, HCS08Compiler, HCS08 Assembler, and Preprocessor options.

Depending on the build properties you wish to configure, select the appropriate option in
the Tool Settings tab page.

NOTE
For information about other build properties panels, refer to the
Microcontrollers V10.x Targeting Manual.

The following table lists the build properties panels for the RSO8 Compiler.
Table 3-3. Build Properties for RS08

Build Tool Build Properties Panels

RS08 Compiler RS08 Compiler > Output
RS08 Compiler > Output > Configure Listing File

RS08 Compiler > Output > Configuration for list of included
files in make format

RS08 Compiler > Input

RS08 Compiler > Language

RS08 Compiler > Language > CompactC++ features
RS08 Compiler > Host

RS08 Compiler > Code Generation

RS08 Compiler > MessagesRS08 Compiler > Messages >
Disable user messages

RS08 Compiler > Preprocessor

RS08 Compiler > Type Sizes

RS08 Compiler > General

RS08 Compiler > Optimization
RS08 Compiler > Optimization > Mid level optimizations

RS08 Compiler > Optimization > Mid level branch
optimizations

RS08 Compiler > Optimization > Tree optimizer

RS08 Compiler > Optimization > Optimize Library Function

3.7.2.1 RS08 Compiler
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Use this panel to specify the command, options, and expert settings for the build tool
compiler. Additionally, the RSO8 Compiler tree control includes the general, include file
search path settings.

The following figure shows the RSO8 Compiler settings.

Command: "${HC0ETools ) ors0s"

Alloptions: | .Ms -D_ WO_FLOAT_ ~
-I"Dvworkspace _MCUProject 1/Project_Headers"
-I"C\FreescalelCh MCU

w10, Sedipsey. MCUlbihc0Sc devicefsrc”
-I"CHFreescalelChw MCU w10.5\eclipsel. JMCUYlibrs0Sc)lib" o

Expert sethings:

I‘iZHDEmDm:tt”gm. ECOMMAND} $4FLAGST $40UTPUT _FLAGH{OUTPUT _PREFIX

Figure 3-17. Tool Settings - RS08 Compiler

The following table lists and describes the compiler options for RSOS.
Table 3-4. Tool Settings - RS08 Compiler Options

Option Description

Command Shows the location of the compiler executable file.
Default value is : " ${HC08Tools}/crs08.exe".

You can specify additional command line options for the
compiler; type in custom flags that are not otherwise available

in the UI.

All options Shows the actual command line the compiler will be called
with.

Expert Settings Shows the expert settings command line parameters; default

is {COMMAND} ${FLAGS}${OUTPUT FLAG}$

Command line pattern
{oUTPUT PREFIX}${OUTPUT} ${INPUTS}.

3.7.2.2 RS08 Compiler > Output

Use this panel to control how the compiler generates the output file, as well as error and
warning messages. You can specify whether to allocate constant objects in ROM,
generate debugging information, and strip file path information.

The following figure shows the Output panel.
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[] allocake COMST objects in ROM {-Cc)
Encrypt Files { e.g. %&f.e%e ) (-Eencrypt)
Encryption key (-EKey)

Obiect File Format

ELF/DWARF 2.0 w

Generate Assembler Include File { e.g. %:f.inc ) {-La)

Generate Listing File { e.g. %&n.lsk ) {-Lasm)

Log predefined defines to file { e.g. predef.h ) {-Ldf)

[JList of included files ko 'inc file {-Li)

‘Write statistic output ba File ( e.g. logfile. bxt 3 (-LI)

List of included Files in make Format ( 8.9, make.txt ) (-Lm)

Append object file name to list [ e.g. obklisk.kxk ) {-La)

Preprocessor aukput { e.q. %n.pre ) (-Lp)

[ strip path infarmation {-MaoPath)

Figure 3-18. Tool settings - RS08 Compiler > Output

The following table lists and describes the output options for RSO8 compiler.

Table 3-5. Tool Settings - RS08 Compiler > Output Options

Option

Description

Allocate CONST objects in ROM ( -Cc)

Refer to the -Cc: Allocate Const Objects into ROM topic.

Encrypt Flle (e.g. %f.e%e) ( -Eencrypt)

Refer to the -Eencrypt: Encrypt Files topic.

Encryption key ( -EKey)

Refer to the -Ekey: Encryption Key topic.

Object File Format

Refer to the -F (-F2, -F20): Object File Format topic.

General Assembiler Include File (e.g. %f.inc) ( -La)

Refer to the -La: Generate Assembler Include File topic.

Generate Listing File (e.g. %n.Ist) ( -Lasm)

Refer to the -Lasm: Generate Listing File topic.

Log predefined defines to file (e.g. predef .h) ( -Ldf)

Refer to the -Ldf: Log Predefined Defines to File topic.

List of included files to ".inc' file ( -L1i)

Refer to the -Li: List of Included Files to ".inc" File topic.

Write statistic output to file (e.g. logfile.txt) ( -L1)

Refer to the -LI: Write Statistics Output to File topic.

List of included files in make format ( e.g. make.txt ) ( -Lm)

Refer to the -Lm: List of Included Files in Make Format topic.

Append object file name to list ( e.g. obklist.txt ) ( -Lo)

Refer to the -Lo: Append Object File Name to List (enter
[<files>]) topic.

Preprocessor output ( e.g. $n.pre ) ( -Lp)

Refer to the -Lp: Preprocessor Output topic.

Strip path information ( -NoPath)

Refer to the -NoPath: Strip Path Info topic.

3.7.2.3 RS08 Compiler > Output > Configure Listing File

Use this panel to configure the listing files for the RSO8 Compiler to generate output.

The following figure shows OQutput > ConfigureListing File panel.
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[ Disable all {-Lasmc)

[ Do not write cycle information {(-Lasme=y)

[ ] Do not write the compiler version (-Lasme=+)
] Do not write the source code {-Lasmc=s)

[ ] Do not write the source prolog (-Lasme=p)
[ Do not write the instruckion {-Lasmc=i)

[ ] Do not write the Function header {-Lasmc=h)
] Do not write the source epilog (-Lasme=g)
[] Do not write the code (-Lasmc=c)

] Do not write the address {-Lasmc=a)

Figure 3-19. Tool Settings - RS08 Compiler > Output > Configure Listing File
NOTE

For information about the description of the options available in
the Configure Listing File panel for RSO8 compiler, refer to
the -Lasmc: Configure Listing File topic.

3.7.2.4 RS08 Compiler > Output > Configuration for list of included
files in make format

Use this panel to configure the list of included files in make format for the RSO8
Compiler to generate the output.

The following figure shows Configuration for list of included files in make format panel.

[Jpisable all {-LmCFg)

[Juriix: style paths {-LmCFg=:)

[ Update information {-LmCFg=u)
[]write path of object file (-LmCFg=o)
[Jwirite path of main file {-Lmcfg=m}
[Juse line continuation {-LmCFg=[)
[Jwirite path of included Files {-LmCFg=i)

Figure 3-20. Tool Settings ? RS08 Compiler > Output > Configuration for List of Included
Files in Make Format

NOTE
For information about the description of the options available in
the Configuration for list of included files in make format
panel for RSO8 compiler, refer to the -LmCfg: Configuration
for List of Included Files in Make Format (option -Lm) topic.
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3.7.2.5 RS08 Compiler > Input

Use this panel to specify file search paths and any additional include files the RS08
Compiler should use. You can specify multiple search paths and the order in which you
want to perform the search.

The IDE first looks for an include file in the current directory, or the directory that you
specify in the mncrupe directive. If the IDE does not find the file, it continues searching the
paths shown in this panel. The IDE keeps searching paths until it finds the #inc1uge file or
finishes searching the last path at the bottom of the Include File Search Paths list. The
IDE appends to each path the string that you specify in the ncruoe directive.

NOTE
The IDE displays an error message if a header file is in a
different directory from the referencing source file. Sometimes,
the IDE also displays an error message if a header file is in the
same directory as the referencing source file.

For example, if you see the message could not open source file myfile.h, you must add the
path for myfiie.n to this panel.

The following figure shows the Input panel.
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[CJFilenames are dipped to DOS length {13

Include File Path {-I)

"M UToolsBase brhcoScidevice/src”
"$4MCUToolsBaseDirkflibfrsDac)lib"

"$AMCUT oolsBaseDirHlibgrs08c s

"$4MCUT oolsBaseDir}libjrsocfinclude”

"$IMCUT oolsBaseDirHlibihoc0dc devicefinclude"
"$4MCUToolsBaseDir}tflibfhcdScfinclude”

"$AMCUT oolsBaseDir-libfho0dc devicefasm_include”

Recursive Include File Path (-Ir) &=

Additional Include Files -aAddInc) 4}3

[]1nelude Files onky once {-Pio)

Figure 3-21. Tool Settings - RS08 Compiler > Input

The following table lists and describes the input options for RSO8 Compiler.
Table 3-6. Tool Settings - RS08 Compiler > Input Options

Option

Description

Filenames are clipped to DOS length ( - !)

Refer to the -!: Filenames are Clipped to DOS Length topic.

Include File Path ( -T)

Refer to the -I: Include File Path topic.

Recursive Include File Path (-Ix)

Use this option to add the required file paths recursively.

Additional Include Files ( -AddIncl)

Refer to the -Addincl: Additional Include File topic.

Include files only once ( -Pio)

Refer to the -Pio: Include Files Only Once topic.
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The following table lists and describes the toolbar buttons that help work with the file
paths.
Table 3-7. Include File Path (-I) Toolbar Buttons

Button Description
& Add - Click to open the Add directory path dialog box and
specify location of the library you want to add.
& Delete - Click to delete the selected library path. To confirm
deletion, click Yes in the Confirm Delete dialog box.
=) Edit - Click to open the Edit directory path dialog box and

update the selected path.

Move up - Click to move the selected path one position
higher in the list.

I Move down - Click to move the selected path one position
o lower in the list.

2 Add directory path

Directary:

| "${MCUToalsBaseDir}libhc0sc/device/src” |

[#] Relative To: |MCUTDDIsBaseDir Vl [ Variahles... ]

File swstem...

[ Ok H Cancel l

Figure 3-22. Tool Settings - RS08 Compiler > Input - Add directory path Dialog Box

= Edit directory path

Directary:

| "t {MCUToolsBaseDitkliby|

[¥|Relative To: | MCUToolsBaseDir Vl [Variables... ]

File swstem...

I Ok H Cancel ]

Figure 3-23. Tool Settings - RS08 Compiler > Input - Edit directory path Dialog Box

The buttons in the Add directory path and Edit directory path dialog boxes help work
with the paths.

* OK - Click to confirm the action and exit the dialog box.
» Cancel- Click to cancel the action and exit the dialog box.
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* Workspace - Click to display the Folder Selection dialog box and specify the path.
The resulting path, relative to the workspace, appears in the appropriate list.

* File system - Click to display the Browse For Folder dialog box and specify the
path. The resulting path appears in the appropriate list.

 Variables - Click to display the Select build variable dialog box. The resulting path
appears in the appropriate list.

* Relative To- Check this checkbox to enable the build variables drop-down list. You
can select the desired variable for the existing settings.

The following table lists and describes the toolbar buttons that help work with the search
paths.

Table 3-8. Additional Include Files (-Addincl) Toolbar Buttons

Button Description
8 Add - Click to open the Add directory path dialog box and
specify location of the library you want to add.
2 Delete - Click to delete the selected library path. To confirm
deletion, click Yes in the Confirm Delete dialog box.
2 Edit - Click to open the Edit directory path dialog box and

update the selected path.

Move up - Click to move the selected path one position
higher in the list.

s Move down - Click to move the selected path one position
o lower in the list.

The following figure shows the Add file path dialog box.

= pddfile path

File:
$4MCUToolsEaseDirt

[“IRelative To: | MCUToolsBaseDir
File swsten...

[ [o] 9 l[ Cancel ]

Figure 3-24. Tool Settings - RS08 Compiler > Input - Add file path Dialog Box

The following figure shows the Edit file path dialog box.
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2 Edit file path

File:

'EMCUToolsBaseDir "
[ Relative To: | MCUToolsBaseDir b

File syskem. .,

I Ok H Cancel l

Figure 3-25. Tool Settings - RS08 Compiler > Input - Edit file path Dialog Box

The buttons in the Add file pathand Edit file path dialog boxes help work with the
paths.

* OK - Click to confirm the action and exit the dialog box.

» Cancel- Click to cancel the action and exit the dialog box.

* Workspace - Click to display the Folder Selection dialog box and specify the path.
The resulting path, relative to the workspace, appears in the appropriate list.

* File system - Click to display the Browse For Folder dialog box and specify the
path. The resulting path appears in the appropriate list.

 Variables - Click to display the Select build variable dialog box. The resulting path
appears in the appropriate list.

» Relative To- Check this checkbox to enable the build variables drop-down list. You
can select the desired variable for the existing settings.

3.7.2.6 RS08 Compiler > Language

Use this panel to specify code-generation and symbol-generation options for the RS08
Compiler.

The following figure shows the Language panel.
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[ strict AMST {-ansi)

C++  |MoC++

[]casmic compatibility made For space modifiers @near, @Far, and @tiny (-Cex)

[IBigraph and trigraph support {-Ci)
[C]c++ comments in ANSI-C {-Cppc)

[IPropagate const and volatile qualifiers For structs {(-Co)

[ conversion From ‘consk T+ ko 'T# (-Ec)

[JDo not pre-process escape sequences in strings with absoluted DOS paths {-Pe)

Figure 3-26. Tool Settings - RS08 Compiler > Language

The following table lists and describes the language options for RS08.

Table 3-9. Tool Settings - RS08 Compiler > Language Options

Option

Description

Strict ANSI ( -Ansi)

Refer to the -Ansi: Strict ANSI topic.

C++

Refer to the -C++ (-C++f, -C++e, -C++c): C++ Support topic.

Cosmic compatibility mode for space modifiers @near, @far,
and @tiny ( -Ccx)

Refer to the -Ccx: Cosmic Compatibility Mode for Space
Modifiers and Interrupt Handlers topic.

Bigraph and trigraph support ( -C1)

Refer to the -Ci: Bigraph and Trigraph Support topic.

C++ comments in ANSI-C ( -Cppc)

Refer to the -Cppc: C++ Comments in ANSI-C topic.

Propagate const and volatile qualifiers for structs ( -Cq)

Refer to the -Cq: Propagate const and volatile qualifiers for
structs topic.

Conversion from “const T*' to "T*' ( -Ec)

Refer to the -Ec: Conversion from ‘const T*' to 'T* topic.

Do not pre-process escape sequences in strings with
absoluted DOS paths ( -Pe)

Refer to the -Pe: Do Not Preprocess Escape Sequences in
Strings with Absolute DOS Paths topic.

3.7.2.7 RS08 Compiler > Language > CompactC++ features

Use the CompactC++ features panel to specify a compact C++ code for the RSO8

Compiler.

[ ]Disable all compackC++ Features {-Cn)
[0 not allow virkual Functions {-Cn=yF)

[[]oo nat allow kemplates (-Cn=Tpl)

[0 not allow pointer to member {-Cr=Ptm}

[[]oo nat allow multiple inheritance and virtual base dasses {-Cn=Mik)

[JDo not create compiler defined Functions (-Cn=Ckr)

[[]Do nat allow class parameters and class reburns (-Cn=Chr)

Figure 3-27. Tool Settings - RS08 Compiler > Language > CompactC++ Features
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NOTE
For information about the description of the options available in
the CompactC++ features panel for RSO8 compiler, refer to
the -Cn: Disable compactC++ features topic.

3.7.2.8 RS08 Compiler > Host

Use this panel to specify the host options of RS08.
The following figure shows the Host panel.

Sek environment variable {-Enw)

Borrovs license Feature {-LicBorrow)

[Jwait until a license is available from floating license server {-LicWait)

Application Standard Qcourrence Default {-viewHidden)

Figure 3-28. Tool Settings - Host

The following table lists and describes the host options for RS08.
Table 3-10. Tool Settings - Host

Option Description

Refer to the -Env: Set Environment Variable topic.
Refer to the -LicBorrow: Borrow License Feature topic.

Set environment variable ( -Env)

Borrow license feature ( -LicBorrow)

Wait until a license is available from floating license server ( - | Refer to the -LicWait: Wait until Floating License is Available
LicWait) from Floating License Server topic.

Application Standard Occurrence Refer to the -View: Application Standard Occurrence topic.

3.7.2.9 RS08 Compiler > Code Generation

Use this panel to specify code- and symbol-generation options for the RSO8 Compiler.

The following figure shows the Code Generation panel.
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Bit: field byvte allocation {-BFaB[MS|L3])

Eit field gap limit (-EF aGapLimitEits)

Bit: field bvpe size reduction

Maxirnurn load Factor Far switch kables ( 0-100 ) (-CswMaxLF)
Minimum number of labels For switch tables {-CswMinLE)
Minimum load Factar For switch tables { 0-100 ) {-CswMinLF)
Minimum number of labels For switch search tables (-CswMinSLE)

[] 5witch off code generation (-Cx)
[JDo not use CLR for volatile variables in the direct page {-MoClrvol)

Cualifier for virtual table poinkers (-Onp)
[[]use IEEE3Z Far double

Specify the address of the Inkerrupk Exit address register {-IEA)

Specify the address of the System Interrupt Pending 2 regisker (-3IPZ) | |

|Default (-BfaBLS) v/
| |
|Enabled (-BfaTsRON) v/
| |
| |
: :
None v
| |

Figure 3-29. Tool Settings - RS08 Compiler > Code Generation

The following table lists and describes the code generation options for RSO8 compiler.

Table 3-11. Tool Settings - RS08 Compiler > Code Generation Options

Option

Description

Bit field byte allocation ( -BfaB [MS|LS])

Refer to the -BfaB: Bitfield Byte Allocation topic.

Bit field gap limits ( -BfaGapLimitBits)

Refer to the -BfaGapLimitBits: Bitfield Gap Limit topic.

Bit field type size reduction

Refer to the -BfaTSR: Bitfield Type-Size Reduction topic.

Maximum load factor for switch tables (0-100) ( - CswMaxLF)

Refer to the -CswMaxLF: Maximum Load Factor for Switch
Tables topic.

Minimum number of labels for switch tables ( -CswMinLB)

Refer to the -CswMinLB: Minimum Number of Labels for
Switch Tables topic.

Minimum load factor for switch tables (0-100) ( -CswMinLF)

Refer to the -CswMinLF: Minimum Load Factor for Switch
Tables topic.

Minimum number of labels for switch search tables ( -
CswMinSLB)

Refer to the -CswMinSLB: Minimum Number of Labels for
Switch Search Tables topic.

Switch off code generation ( -Cx)

Refer to the -Cx: Switch Off Code Generation topic.

Do not use CLR for volatile variables in the direct page ( -
NoClrVol)

Refer to the -NoClrVol: Do not use CLR for volatile variables
in the direct page topic.

Qualifier for virtual table pointers ( -Qvtp)

Refer to the -Qvtp: Qualifier for Virtual Table Pointers topic.

Use IEEE32 for double

Refer to the -Fd: Double is IEEE32 topic.

Specify the address of the Interrupt Exit address register ( -
IEA)

Refer to the -IEA: Specify the address of the interrupt exit
address register topic.

Specify the address of the System Interrupt Pending 2
register ( -SIP2)

Refer to the -SIP2: Specify the address of the System
Interrupt Pending 2 register topic.
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3.7.2.10 RS08 Compiler > Messages

Use this panel to specify whether to generate symbolic information for debugging the

build target

The following figure shows the Messages panel.

[ ]Don't print INFORMATION messages (-1}
] Don't print INFORMATION or WAaRNING messages (-2

Create err.log Error file
[]cut file names in Microsoft Format o 8,3 {-Wmsgix3)

Set messaqge file Farmat For batch mode

Message Format For batch mode (2.9, %6 "%Foee%a" (%)) %k ed: Sm

I {-\WmsgFob)

Message Format For no file information {e.g. %k %d; %m
1 (-WrmsgFanf)

Default -WErFileon) w

Default (-WmsgFbm) w

aF e Yol ak: Yad c'."'cul'l'lllll'l

Message Format For no position information (g.q, %" %fess" 96K %d: Sem

¥ {-WmsgFonp)

Creake Error Lisking File

Maxiriun number of errar messages (-Wmsghle)
Maxiniuni number of infarmation messages (-wWisghli)
Maxiniuni number of warning messages [-Wmsghiw)
[ JErrar For implicit parameter declaration (-wpd)
Set messages ko Disable

Set messages bo Error

Set messages bo Information

Set messages ko Warning

Default -WioutFileCn) w

Figure 3-30. Tool Settings - RS08 Compiler > Messages

The following table lists and describes the messages options for RSO8 compiler.

Table 3-12. Tool Settings - RS08 Compiler > Messages Options

Option

Description

Don't print INFORMATION messages ( -W1)

Refer to the -W1: Do Not Print Information Messages topic.

Don't print INFORMATION or WARNING messages ( -W2)

Refer to the -W2: Do Not Print Information or Warning
Messages topic.

Create err.log Error file

Refer to the -WErrFile: Create "err.log" Error File topic.

Cut file names in Microsoft format to 8.3 ( -Wmsg8x3)

Refer to the -Wmsg8x3: Cut File Names in Microsoft Format
to 8.3 topic.

Set message file format for batch mode

Refer to the -WmsgFb (-WmsgFbi, -WmsgFbm): Set Message
File Format for Batch Mode topic.

Message Format for batch mode (e.g. $"$f%e%" (31) :
%d: %m) ( -WmsgFob)

°
s

K

Refer to the -WmsgFob: Message Format for Batch Mode
topic.

Table continues on the next page...
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Table 3-12. Tool Settings - RS08 Compiler > Messages Options (continued)

Option

Description

Message Format for no file information (e.g. $K %d: %m) ( -
WmsgFonf)

Refer to the -WmsgFonf: Message Format for no File
Information topic.

Message Format for no position information (e.g. $"%$£%e%" :
%K %d: %m) ( -WmsgFonp)

Refer to the -WmsgFonp: Message Format for no Position
Information topic.

Create Error Listing File

Refer to the -WOutFile: Create Error Listing File topic.

Maximum number of error messages ( -WmsgNe)

Refer to the -WmsgNe: Maximum Number of Error Messages
topic.

Maximum number of information messages ( -WmsgN1i)

Refer to the -WmsgNi: Maximum Number of Information
Messages topic.

Maximum number of warning messages ( -WmsgNw)

Refer to the -WmsgNw: Maximum Number of Warning
Messages topic.

Error for implicit parameter declaration ( -wpd)

Refer to the -Wpd: Error for Implicit Parameter Declaration
topic.

Set messages to Disable

Enter the messages which you want to disable.

Set messages to Error

Enter the messages which you want to set as error.

Set messages to Information

Enter the messages which you want to set as information.

Set messages to Warning

Enter the messages which you want to set as warning.

3.7.2.11 RS08 Compiler > Messages > Disable user messages

Use this panel to specify the settings to disable the user messages for the RSO8 compiler.

The following figure shows the Disable user messages panel.

[ pisable all messages

[ pisplay type of messages (-Wmsghu=t)

[ ] Display infarmal messages(-Wmsghu=g)

[ pisable messages about processing skatistics (-Wmsghu=d)

[ ] Disable messages about generated Filas {(-Wmsghu=c)

[ pisable messages about reading files (-Wmsghu=h)

[] Disable messages about include Files {-Wwmsghu=a)

Figure 3-31. Tool Settings - RS08 Compiler > Messages > Disable user messages

NOTE
For information about the description of the options available in
the Disable user messages panel for RSO8 Compiler, refer to
the -WmsgNu: Disable User Messages topic.
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3.7.2.12 RS08 Compiler > Preprocessor

Use this panel to specify preprocessor behavior and define macros.

The following figure shows the Preprocessor panel.

Define preprocessar macras (-0 @ |D @

Figure 3-32. Tool Settings - RS08 Compiler > Preprocessor

The following table lists and describes the preprocessor options for RS08 Compiler.

Table 3-13. Tool Settings - RS08 Compiler > Preprocessor Options

Option Description

Define preprocessor macros ( -D) Define, delete, or rearrange preprocessor macros. You can
specify multiple macros and change the order in which the

IDE uses the macros.
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Table 3-13. Tool Settings - RS08 Compiler > Preprocessor Options

Option Description

Define preprocessor macros and optionally assign their
values. This setting is equivalent to specifying the -D

name [=value] command-line option. To assign a value, use
the equal sign (=) with no white space.

For example, this syntax defines a preprocessor value named
EXTENDED FEATURE and assigns ON as its value:
EXTENDED FEATURE=ON

Note that if you do not assign a value to the macro, the shell
assigns a default value of 1.

The following table lists and describes the toolbar buttons that help work with
preprocessor macro definitions.

Table 3-14. Define Preprocessor Macros Toolbar Buttons

Button Description
8 Add - Click to open the Enter Value dialog box and specify
the path/macro.
2 Delete - Click to delete the selected path/macro. To confirm
deletion, click Yes in the Confirm Delete dialog box.
2 Edit - Click to open the Edit Dialog dialog box and update

the selected path/macro.

Move up - Click to move the selected path/macro one
position higher in the list.

1 Move down - Click to move the selected path/macro one
o position lower in the list

The following figure shows the Enter Value dialog box.

2 Enter Yalue

Define preprocessaor macras (-0

${MTUToolsBasehirt

[“]Relative Ta: | MCUToolsBaseDir

[ Ok H Cancel ]

Figure 3-33. Tool Settings - RS08 Compiler > Preprocessor - Enter Value Dialog Box

The following figure shows the Edit Dialog dialog box.
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@ Edit Dialog

Define preprocessor macros {-0)

| |

[ OK H Cancel ]

Figure 3-34. Tool Settings - RS08 Compiler > Preprocessor - Edit Dialog Dialog Box

The buttons in the Enter Value and Edit Dialog , dialog boxes help work with the
preprocessor macros.

* OK - Click to confirm the action and exit the dialog box.

* Cancel - Click to cancel the action and exit the dialog box.

* Variables - Click to open the Select build variable dialog box to select the desired
build variable.

* Relative To - Check this checkbox to enable the build variables drop-down list. You
can select the desired variable for the existing settings.

3.7.2.13 RS08 Compiler > Type Sizes

Use this panel to specify the available data type size options for the RSO8 Compiler.
The following figure shows the Type Sizes panel.

char |DeFauIt {unsigred Shit) w |
short |DeFauIt {1ebit} w |
int |Default (16bit) |
long |DeFauIt {32bit) w |
long long |DeFauIt {32bit) w |
Enum |DeFauIt {sigried 16bik) w |
Float | Default (IEEE3Z) |
double |Default (IEEE3Z) |
long double |DeFauIt {IEEEZ2) w |
long long double |DeFauIt {IEEEZ2) w |

Figure 3-35. Tool Settings - RS08 Compiler > Type Sizes
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NOTE
For information about the description of the options available in
the Type Sizes panel for RSO8 compiler, refer to the -T:
Flexible Type Management topic.

3.7.2.14 RS08 Compiler > General

Use this panel to specify other flags for the RSO8 Compiler to use.

The following figure shows the General panel.

Other flags

Figure 3-36. Tool Settings - RS08 Compiler > General

The following table lists and describes the General options for RSO8 compiler.

Table 3-15. Tool Settings - RS08 Compiler > General Options

Option Description

Other flags Specify additional command line options for the compiler; type
in custom flags that are not otherwise available in the Ul.

3.7.2.15 RS08 Compiler > Optimization

Use this panel to control compiler optimizations. The compiler's optimizer can apply any
of its optimizations in either global or non-global optimization mode. You can apply
global optimization at the end of the development cycle, after compiling and optimizing
all source files individually or in groups.

The following figure shows the Optimization panel.
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Mo integral promotion on characters {-Cni)
Loop unralling { ifnumber]  (-Cu)

Main Opkimize Target: Cptimize for

Create sub-functions with common code

alias analysis options

[] cenerate always near calls {-Obst)

Inlining  c[n] or OFF 3 {-0i)
[Ipisable alias checking {-Ona)
[] Disable branch optimizer (-OnE)

[ pisable peephale optimization {-OnP)

Large return value bype

[Ipisable far to near call optimization

[ ] Disable reload From register optimization
[ pisable tail call optimization

[Jreuse locals of stack Frame

|DeFauIt (-] b’ |
|Default (-0F) v|
|P.II objects in same address area may overlap w |

Crvniamic opkions configuration For functions (-OdocF) |

] oo generate copy down information For zero values (-OnCopyDown)

[ ] Disable COMST wariable by constant replacement {-OnCskvar)

[ ] Disable code generation For MULL Pointer ko Member check (-OnPMMNC)

Default (-Rpe) w

Figure 3-37. Tool Settings - RS08 Compiler > Optmization

The following table lists and describes the optimization options for RSO8 compiler.

Table 3-16. Tool Settings - RS08 Compiler > Optimization Options

Option

Description

No integral promotion on characters ( -Cni)

Refer to the -Cni: No Integral Promotion topic.

Loop unrolling ( i [number]) ( -Cu)

Refer to the -Cu: Loop Unrolling topic.

Main Optimize Target: Optimize for

Refer to the -O (-Os, -Ot): Main Optimization Target topic.

Create sub-functions with common code

Refer to the -O[nflf]: Create Sub-Functions with Common
Code topic.

Alias analysis options

Refer to the -Oa: Alias Analysis Options topic.

Generate always near calls ( -Obsr)

Refer to the -Obsr: Generate Always Near Calls topic.

Dynamic options configuration for functions ( -OdocF)

Refer to the -OdocF: Dynamic Option Configuration for
Functions topic.

Inlining (C[n] or OFF)( -0i)

Refer to the -Oi: Inlining topic.

Disable alias checking ( -Ona)

Refer to the -Ona: Disable alias checking topic.

Disable branch optimizer ( -0OnB)

Refer to the -OnB: Disable Branch Optimizer topic.

Do generate copy down information for zero values ( -
OnCopyDown)

Refer to the -OnCopyDown: Do Generate Copy Down
Information for Zero Values topic.

Disable CONST variable by constant replacement ( -
OnCstVar)

Refer to the -OnCstVar: Disable CONST Variable by Constant

Replacement topic.

Disable peephole optimization ( -onPp)

Refer to the -Onp: Disable Peephole Optimizer topic.

Disable code generation for NULL Pointer to Member check

( -OnPMNC)

Refer to the -OnPMNC: Disable Code Generation for NULL
Pointer to Member Check topic.

Large return value type

Refer to the -Rpltle]: Large return Value Type topic.

Table continues on the next page...
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Table 3-16. Tool Settings - RS08 Compiler > Optimization Options (continued)

Option Description
Disable far to near call optimization Refer to the -Onbsr: Disable far to near call optimization topic.
Disable reload from register optimization Refer to the -Onr: Disable Reload from Register Optimization
topic.
Disable tail call optimizations Refer to the -Ontc: Disable tail call optimization topic.
Reuse locals of stack frame Refer to the -Ostk: Reuse Locals of Stack Frame topic.

3.7.2.16 RS08 Compiler > Optimization > Mid level optimizations

Use this panel to configure the Mid level optimization options for the RSO8 compiler.

The following figure shows the Mid level optimizations settings.

[]Disable all aptimizations {-0d)

[Jpisable mid level loop induction variable elimination {-Od=g)
[]Disable mid level cade mation {-Od=F)

[ isable mid level instruction combination {-Od=e)

[ ]Disable mid level remaoving dead assignments {-0d=d)

[ bisable mid level common subexpression elimination (-Od=c)
[ ] Disable mid level constant propagation {-Od=h)

[ Disable mid level copy propagation {-Od=a)

Figure 3-38. Tool Settings - RS08 Compiler > Optimization > Mid level optimizations

NOTE
For information about the description of the options available in
the Mid level optimizations panel for RSO8 compiler, refer to
the -Od: Disable Mid-level Optimizations topic.

3.7.2.17 RS08 Compiler > Optimization > Mid level branch
optimizations

Use this panel to configure the Mid level branch optimization options for the RS08
compiler.

The following figure shows the Mid level branch optimizations settings.
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[Jpisable all optimizations {-odb)

[ ] Disable mid level loop haisting {-0db=c)

[ pisable mid level branch tail merging {-Odb=h)
[]Disable mid level label rearranging {-0db=a)

Figure 3-39. Tool Settings - RS08 Compiler > Optimization > Mid level branch
optimizations

NOTE
For information about the description of the options available
for the Mid levelbranch optimizations compiler settings, refer
to the -Odb: Disable Mid-level Branch Optimizations topic.

3.7.2.18 RS08 Compiler > Optimization > Tree optimizer

Use this panel to configure the tree optimizer options for the RSO8 compiler.

The following figure shows the Tree optimizer settings.
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[Jpisable all optimizations {-ont) ~
[ ] Disable bit neq optimization {-Onk=-)

[JDisable bit or optimization {-Onk=|}

[ ]Disable exor optimization {-Onk="

[Jpisable if optimization {-Onk=w)

[ ]Disable do optimization {-Onk=+)

[Jpisable while optimization {-Ont=u)

[ ] Disable For aptimization {-Onk=k)

[Jpisable indirect optimization {-Ont=s)

[ ]Disable 16-32 relative optimization {-Ont=t)

[JDisable 16-32 compare optimization {-Ont=q)

[ ] Disable cut optimization {-Ont=p)

[Jpisable cast optimization {-Onk=o}

[ ] Disable right shift aptimization {-Onk=n)

[JDisable left shift optimization {-Cnk=m}

[ ] Disable label aptimization {-Onk=[)

[ Disable transformations For inlining optimization {-Ont=j)
[ ]Disable address aptimization {-Onk=i)

[ Disable unary minus optimization (-Ont=h}

[ ]Disable compare size optimization (-Onk=g)

[Jpisable condition optimization (-Onk=F

[ ]Disable canst swap optimization (-Onk=e)

[Jpisable binary operation optimization {-Onk=d}

[ ]Disable compare optimization {-Onk=c)

[ isable constant Folding optimization {(-Ont=b}

[ ] Disable statement optimization {-Onk=a)

[ Disable test optimization {-Ont=7)

[]Disable assign optimization {-Onk=%)

[ pisable switch optimization {-Onk=g) -

Figure 3-40. Tool Settings - RS08 Compiler > Optimization > Tree optimizer

NOTE
For information about the description of the options available in
the Tree optimizer panel for RSO8 compiler, refer to the -Ont:
Disable Tree Optimizer topic.

3.7.2.19 RS08 Compiler > Optimization > Optimize Library Function

Use this panel to configure the optimize library function options for the RSO8 compiler.

The following figure shows the Optimize Library Function settings.
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[]apply all optimizations (-OiLib)
[ shifts left of 1 {-CiLib=g)

[ memepy (-0iLib=F
[Imemset {-CiLib=g)
[]Ffabsjfabs {-CiLib=d)

[ strlen i-GiLib=b}

Figure 3-41. Tool Settings - RS08 Compiler > Optimization > Optimize Library Function

NOTE
For information about the description of the options available
for the OptimizeLibrary Function panel for RSO8 compiler,
refer to the -OiLib: Optimize Library Functions topic.

3.7.3 CodeWarrior Tips and Tricks

If the Simulator or Debugger cannot be launched, check the settings in the project's
launch configuration. For more information on launch configurations and their settings,
refer to the Microcontrollers V10.x Targeting Manual.

NOTE
The project's launch configurations can be viewed and modified
from the IDE's RunConfigurations or Debug Configurations
dialog boxes. To open these dialog boxes, select Run > Run
Configurations or Run > Debug Configurations.

If a file cannot be added to the project, its file extension may not be available in the File
Types panel. To resolve the issue, add the file's extension to the list in the File Types
panel. To access the File Types panel, proceed as follows:

1. Right-click the desired project and select Properties.
The Properties for < project > window appears.

Expand C/C++ General and select File Types.

Select the Use project settings option.

Click the New button, enter the required file type, and click OK.
Click OK.

A

The changes are saved and the properties dialog box closes.
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3.8 Integration into Microsoft Visual C++ 2008 Express
Edition (Version 9.0 or later)

Use the following procedure to integrate the CodeWarrior tools into the Microsoft Visual
Studio (Visual C++) IDE.

3.8.1 Integration as External Tools

1. Start Visual C++ 2008 Expression Edition.
2. Select Tools > External Tools.

The External Tools dialog box appears.
External Tools @

Menu contents:

Mpasm _ ] Add

Visual Studio 2008 Command Prompt
Delete

Move Down

Tithe: ILDasm
Command: C:'\Program Files\Microsoft SDKs\Windows\wvi

Arguments:

&

Initial directory: &(ItemDir)

[Juse output window [ ]Prompt for arguments
Close on exit

[ OK ][ Cancel l

Figure 3-42. External Tools Dialog Box
3. Add a new tool by clicking Add.
4. In the Title text box, type in the name of the tool to display in the menu, for example,
RS08 Compiler.
5. In the Command text box, either type the path of the piper tool or browse to piper.exe
using the " ... " button. The location of Piper.exe 18 CWInstallDir\MCU\prog\piper.exe,
where cwinstalipir 1s the directory in which the CodeWarrior software is installed.

piper.exe Tedirects I/0O so that the RS0O8 build tools can be operated from within the
Visual Studio UI.
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6. In the Arguments text box, type the name of the tool to be launched. You can also
specify any command line options, for example, -cc, along with the $ (1tempath) visual
variable.

You can use the pop-up menu to the right of the text box to enter other Visual
variables. The text box should look like this: CWinstallDir\ucu\prog\crsos.exe -cc %

(ItemPath).

7. In the Initial Directory text box, use the pop-up menu to choose $ (rtempir).
8. Check the Use Output Window checkbox.
9. Confirm that the Prompt for arguments checkbox is clear.

10. Click Apply to save your changes, then close the External Tools dialog box.

The new tool appears in the Tools menu.

Similarly, you can display other build tools in the Tools menu. Use Build Tools
(Application Programs)Build Tools (Application Programs) to obtain the file names of
the other build tools and specify the file names in the Arguments text box.

This arrangement allows the active (selected) file to be compiled or linked in the Visual
Editor. Tool messages are reported in the Visual Qutput window. You can double-click
on the error message in this window and the offending source code statement 1s displayed
in the editor.

Output

Show output from:  RS08 Compiler - = | =

Command Line: '-Cc "d:\workspsce MCTM\.test3\startls.c"'

d:\workspace MCT\testowsvesiuo.C

d:\workspace MCTh\test3\startlS8.ci(21): ERROR C5200: startlS.h file not found

[ Code Definition Window L;'_§1 Call Browser | =] Output

Ready

Figure 3-43. Visual Output Window

3.8.2 Integration with Visual Studio Toolbar

1. Start Visual C++ 2008 Expression Edition.

2. Make sure that all tools are integrated and appear as menu choices on the Tools
menu.

3. Select Tools > Customize.
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AR o

~

10.

1.

12.
13.
14.
15.
16.

The Customize window appears.

. Click the Toolbars tab.

Select New and enter a name. For example, Freescale Tools.

A new empty toolbar named Freescale Tools appears on your screen, adjacent to the
Customize window.

Click the Commands tab.

From the Category drop-down list box, select Tools.

The right side of the window displays a list of commands. Search for the commands
labeled external command x, Where x represents a number. This number corresponds to
an entry in the Menu contents field of the External Tools window. Count down the
list in the External Tools window until you reach the first external tool you defined.
For this example, it is RS08 Compiler, and was the third choice on the menu.
Therefore, the desired tool command would be external command 3. Alternately, with
Tools selected in the Customize window's Commands tab, click on the Tools menu
and it display the menu choices, with the external commands displayed.

Drag the desired command to the Freescale Tools toolbar.

A button labeled External Tool 3 appears on the Freescale Tools toolbar.
Tip
If the button appears dimmed, you have chosen an inactive

external tool entry. Check your count value and try another
external command entry.

Continue with this same sequence of steps to add the RSO8 Linker and the RSO8
Assembler.

All of the default command names, such as External Command 3 , External
Command 4 , and External Command 5 on the toolbar are undescriptive, making it
difficult to know which tool to launch. You must associate a name with them.
Right-click on a button in the Freescale Toolbar to open the button's context menu.
Select Name in the context menu.

Enter a descriptive name into the text field.

Repeat this process for all of the tools that you want to appear in the toolbar.

Click Close to close the Customize window.

This enables you to start the CodeWarrior tools from the toolbar.

RS08 Compiler RS0E Linker RS08 Assembler =

Figure 3-44. CodeWarrior Tools in Custom Visual Studio Toolbar
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3.9 Object-File Formats

The compiler supports only the ELF/DW ARF object-file format. The object-file format
specifies the format of the object files ( .o extension), the library files ( «.1ib extension),
and the absolute files ( *.abs extension).

3.9.1 ELF/DWARF Obiject-File Format

The ELF/DW AREF object-file format originally comes from the UNIX world. This format
is very flexible and is able to support extensions.

Many chip vendors define this object-file format as the standard for tool vendors
supporting their devices. This standard allows inter-tool operability making it possible to
use the compiler from one tool vendor, and the linker from another. The developer has
the choice to select the best tool in the tool chain. In addition, other third parties (for
example, emulator vendors) only have to support this object file to support a wide range
of tool vendors.

3.9.2 Mixing Object-File Formats

Mixing HIWARE and ELF object files is not possible. HIWARE object file formats are

not supported on the RS08. Mixing ELF object files with DWARF 1.1 and DWARF 2.0
debug information is possible. However, the final generated application does not contain
any debug data.

NOTE
Be careful when mixing object files made with the HCS08
compiler, which can generate an alternate object file format
called HIWARE. Both HIWARE and the ELF/DW AREF object
files use the same filename extensions. The HCSO8 compiler
must be configured to generate the ELF/DWAREF object format.
For information about how to do this, refer to the
Microcontrollers V10.x HC08 Build Tools Reference
Manual.
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Graphical User Interface

Graphical User Interface (GUI) provides a simple yet powerful user interface for the
CodeWarrior build tools. Following are the features of the CodeWarrior build tools GUI:

* An interactive mode for those who need an easy way to modify the tool settings

* A batch mode that allows the tools to interoperate with a command-line interface
(CLI) and make files

* Online Help

* Error Feedback

* Easy integration into other tools, for example, CodeWarrior IDE, CodeWright,
Microsoft Visual Studio, and WinEdit

This chapter describes the GUI and provides useful hints. Its major topics are:

e Launching Compiler

e Compiler Main Window

 Editor Settings Dialog Box

» Save Configuration Dialog Box

e Environment Configuration Dialog Box
 Standard Types Settings Dialog Box
* Option Settings Dialog Box

e Smart Control Dialog Box

* Message Settings Dialog Box

* About Dialog Box

e Specifying Input File

4.1 Launching Compiler

You can use either of the ways to launch the RSO8 Compiler:

* Navigate to cwinstal1pir\Mcu\prog Using Windows Explorer and double-click crsos.exe
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* Create a shortcut for crsos.exe On the desktop and double-click the shortcut

 Create a shortcut for crsos.exe in the Start > Programs menu and select the shortcut
» Use batch and com mand files

e Use other to ols, such as Editor and Visual Studio

You can launch the compiler in either Interactive Mode or Batch Mode.

4.1.1 Interactive Mode

If you start the compiler with no options and no input files, the tool enters the interactive
mode and the compiler GUI is displayed. This is usually the case if you start the compiler
using the Windows Explorer or an Desktop or Programs menu icon.

4.1.2 Batch Mode

If you are using the command prompt to start the compiler and specify arguments, such
as options and/or input files, the compiler starts in the batch mode. In the batch mode, the
compiler does not open a window or does not display GUI. The taskbar displays the
progress of the compilation processes, such as processing the input.

The following code presents a command to run the RSO8 compiler and process two
source files, a.c and 4.c, which appear as arguments:

C:\Freescale\CW MCU V10.x\MCU\prog>crs08.exe - F2 a.c d.c

The compiler redirects message output, stdout using the redirection operator, = -'. The
redirection operation instructs the compiler to write the message output to a file. The
following code redirects command-line message output to a file, myoutput.o:

C:\Freescale\CW MCU V10.x\MCU\prog>crs08.exe - F2 a.c d.c > myoutput.o

The command line process returns after the compiling process starts. It does not wait
until the previous process has terminated. To start a tool and wait for termination , for
example, to synchronize successive operations, use the start command in the Windows®
2000, Windows XP, or Windows Vista™ operating systems, or use the /wait options
(refer to the Windows Help “heip start'). Using start/wait pairs, you can write perfect
batch files. The following code starts a compilation process but waits for the termination
of the prior activities before beginning:
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C:\Freescale\CW MCU V10.x\MCU\prog> start /wait crs08.exe -F2 a.c d.c

4.2 Compiler Main Window

If you do not specify a filename while starting the Compiler, the CompilerMain
Window is empty on startup.

The Compiler window consists of a window title, a menu bar, a toolbar, a content area,
and a status bar.

el 28| || & P O |

A

Tip of the Day fg| =

@ Did you know...

You can alzo process a file by simply dragaging it fram the
explorer bo the bool window,

W Show Tips on Startp Mest Tip | Close |

21| >
Ready 11:15:32

W

Figure 4-1. Compiler Main Window

When the Compiler starts, the Tip of the Day dialog box displaying the latest tips,
appears in the Compiler main window.

e The Next Tip button displays the next tip about the Compiler.
* To disable the Tip of the Day dialog box from opening automatically when the
application starts, clear the Show Tips on StartUp checkbox.

NOTE
This configuration entry is stored in the local project file.

CodeWarrior Development Studio for Microcontrollers V10.x RS08 Build Tools Reference Manual, Rev.
10.6, 01/2014

Freescale Semiconductor, Inc. 109



voumpiler Main Window

» To enable automatic display of the Tip of the Day dialog box when the Compiler
starts, select Help > Tip of the Day. The Tip of the Day dialog box opens. Check
the Show Tips on StartUp checkbox.

* Click Close to close the Tip of the Day window.

4.2.1 Window Title

The window title displays the Compiler name and the project name. If a project is not
loaded, the Compiler displays Default Configuration in the window title. An asterisk

( ») after the configuration name indicates that some settings have changed. The Compiler
adds an asterisk ( ) whenever an option, the editor configuration, or the window
appearance changes.

4.2.2 Content Area

The content area displays the logging information about the compilation process. This
logging information consists of:

* the name of the file being compiled,

* the whole name, including full path specifications, of the files processed, such as C
source code files and all of their included header files

* the list of errors, warnings, and information messages

* the size of the code generated during the compilation session

When you drag and drop a file into the Compiler window content area, the Compiler
either loads it as a configuration file or compiles the file. It loads the file as configuration
file, if the file has the «.ini extension. Otherwise, the compiler processes the file using the
current option settings.

All of the text in the Compiler window content area can have context information
consisting of two items:

* a filename, including a position inside of a file and
* a message number

File context information is available for all source and include files, for output messages
that concern a specific file, and for all output that 1s directed to a text file. If a file context
1s available, double-clicking on the text or message opens this file in an editor, as
specified in the Editor Configuration. Also, a right-click in this area opens a context
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menu. The context menu contains an Open entry if a file context is available. If a context
menu entry is present but the file cannot be opened, refer to the Global Initialization File
(mcutools.ini).

The message number is available for any message output. There are three ways to open
the corresponding entry in the help file.

* Select one line of the message and press 1.

If the selected line does not have a message number, the main help displays.
* Presssnift-r1 and then click on the message text.

If the selected line does not have a message number, the main help displays.
» Right click the message text and select Help on .

This entry is available only if a message number is available in the RS08 Compiler
Message Settings Dialog Box .

R508 Compiler Message Settings El

Dizabled Information lWaming] Error ] Fatal ]

E2: Message overflow, skipping <kind> messages ~ Move to:
C54: 0 d>: Disabled
C1048: Generate compiler defined <ldent: Wwarhing
C1109; Generate call to Copy Constructor _—
C1121: Definition needed if called with explicit scope Errar

C1126: Abstract class cauze inheriting pure wirtual with
C1390: Implicit wirtual function

C1391: Pseudo B ase Class is added to this class Difault
C1440: This is causing previous message <kagMurmbe

C2M & Generate clazedstruct from template <ldent: %

4 > Reszat Al

0k | Cancel | Help |

Figure 4-2. RS08 Compiler Message Settings Dialog Box

4.2.3 Toolbar

The toolbar consists of an array of buttons and a content box, just above the content area.
Starting from left to right, these elements are:

* The three left-most buttons in the toolbar, as shown in the figure below, correspond
to the New, LoadConfiguration, and Save Configuration entries of the File menu.
* The Help button opens on-line help window.
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* The Context Help button, when clicked, has the cursor change its form and display a

question mark beside the pointer. Clicking an item calls the help file. Click on
menus, toolbar buttons, or the window area to get information specific to that item.

NOTE
You can also access context help by typing the key
shortcut, snift-ri.

D= 72 % Ralk:> M EF = E

Figure 4-3. Toolbar
The command line history text box is in the middle of the toolbar and displays the
command line history. It contains a list of the commands executed previously. Once
you select a command or enter it in the history text box, clicking the Compile button
to the right of the command line history executes the command. The r2 keyboard
shortcut key jumps directly to the command line. In addition, a context menu is
associated with the command line as shown in the figure below.
The Stop button stops the current process session.
The next four buttons open the Options, Smart Slider, Standard Types, and
Messages dialog boxes. These dialog boxes are used to modify the compiler's
settings, such as language used, optimization levels, and size of various data types.
The use of the dialog boxes are discussed later in the chapter.

* The right-most button clears the content area (Output Window).

iak RSO8 Compiler D:\workspace MCU\X15\project.ini

File Compiler View Help

Changed current directory t e MCTMNWK15

Ready 14:56:40

Figure 4-4. Command line Context Menu

4.2.4 Status Bar
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The status bar displays the current status of the compiler when it processes a file.When
the compiler is idle, the message area displays a brief description of function of the
button or menu entry when you place the cursor over an item on the toolbar.

Ready 16:36:48

Figure 4-5. Status Bar

4.2.5 Compiler Menu Bar

The following table lists and describes the menus available in the menu bar as shown in
the figure below:

Table 4-1. Menus in the Menu Bar

Menu Entry Description
File Menu Contains entries to manage application configuration files.
Compiler Menu Contains entries to set the application options.
View Menu Contains entries to customize the application window output.
Help Menu A standard Windows Help menu.

File  Compiler  Wiew  Help

Figure 4-6. Menu Bar

4.2.6 File Menu

The File menu is used to save or load configuration files (Figure 4-7). A configuration
file contains the following information:

* Compiler option settings specified in the settings panels

* Message Settings that specify which messages to display and which messages to treat
as error messages

* List of the last command lines executed and the current command line being
executed

* Window position information

 Tip of the Day settings, including the current entry and enabled/disabled status
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{5k RSOB Compiler Default Configuration

&= Compiler  Wiew  Help

Carnpile - @ }J & = ﬁ
T | Default Configuration Chrln :

Load Configuration Chrl4+0 2
Save Configuration Chrl43

Sawe Configuration As...
Configuration ...

1 Duhworkspace_MCUX1Sproject.ini

Exit

v
< *
15:25:39

Figure 4-7. File Menu

Configuration files are text files which use the standard extension =.ini. A developer can
define as many configuration files as required for a project. The developer can also
switch between the different configuration files using the File > Load Configuration
and File > Save Configuration menu entries or the corresponding toolbar buttons.

The following table lists the File menu options:

Table 4-2. File Menu Options

Menu Option Description

Compile Displays the Select File to Compile dialog box. Browse to
the desired input file using the dialog box. Select the file and
click OK. The Compiler compiles the selected file.

New/Default Configuration Resets the Compiler option settings to their default values.
The default Compiler options which are activated are
specified in the Compiler Options chapter.

Load Configuration Displays the Loading configuration dialog box. Select the
desired project configuration using the dialog box and click
Open. The configuration data stored in the selected file is
loaded and used in further compilation sessions.

Save Configuration Saves the current settings in the configuration file specified on
the title bar.

Save Configuration As Displays a standard Save As dialog box. Specify the
configuration file in which you want to save the settings and
click OK.

Configuration Opens the Configuration dialog box to specify the editor

used for error feedback and which parts to save with a
configuration.

Refer to the Editor Settings Dialog Box and Save
Configuration Dialog Box topics.

1... project.ini Recent project configuration files list. This list can be used to
> reopen a recently opened project configuration.

Exit Closes the Compiler.
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4.2.7 Compiler Menu

Use the Compiler menu to customize the Compiler. It allows you to set certain compiler
options graphically, such as the optimization level. The following table lists the
Compiler menu options.

s RSOB Compiler, Default Configuration

File BeEielE® wiew Help
O otors g s fuE = E
Messages
| ~
v
< >
15:26:40

Figure 4-8. Compiler Menu

Table 4-3. Compiler Menu Options

Menu Option Description

Options Allows you to customize the application. You can graphically
set or reset options. The next three entries are available when
Options is selected:

Standard Types Allows you to specify the size you want to associate with each
ANSI C standard type. (Refer to the Standard Types Settings
Dialog Box topic.)

Options Allows you to define the options which must be activated
when processing an input file. (See Option Settings Dialog
Box.).

Smart Slider Allows you to define the optimization level you want to reach
when processing the input file. (See Smart Control Dialog
Box.)

Messages Opens a dialog box, where the different error, warning, or
information messages are mapped to another message class.
(See Message Settings Dialog Box.)

Stop Compile Immediately stops the current processing session.

4.2.8 View Menu
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The View menu enables you to customize the application window. You can define things
such as displaying or hiding the status or toolbar. You can also define the font used in the
window, or clear the window. The following image shows the View Menu options.

! RS0 Compiler. Default Configuration E|E|E|

File  Compiler BIEES Help

N = DI e R O F O =N

v Statusbar
Liog 3

e

v
£ >
15:27:52

Figure 4-9. View Menu

The following table lists the View Menu options.
Table 4-4. View Menu Options

Menu Option Description

Toolbar Switches display from the toolbar in the application window.

Status Bar Switches display from the status bar in the application
window.

Log Allows you to customize the output in the application window
content area. The following entries are available when Log is
selected:

Change Font Opens a standard font selection box. The options selected in
the font dialog box are applied to the application window
content area.

Clear Log Allows you to clear the application window content area.

4.2.9 Help Menu

The Help Menu enables you to either display or hide the Tip of the Day dialog box at
application startup. In addition, it provides a standard Windows Help entry and an entry
to an About box. The following image shows the Help Menu.
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! RS0 Compiler. Default Configuration El@|g|

File Compiler  Wiew BsEE

O = n c? h Tip of the Day _L| @ }_, 1m I;-_;n = ﬁ

Help Topics W
about ...

v
£ >
15:25:49

Figure 4-10. Help Menu

The following table lists the Help Menu options.
Table 4-5. Help Menu Options

Menu Option

Description

Tip of the Day

Switches on or off the display of a Tip of the Day during
startup.

Help Topics

Standard Help topics.

About

Displays an About box with some version and license

information.

4.3 Editor Settings Dialog Box

The Editor Settings dialog box has a main selection entry. Depending on the main type
of editor selected, the content below changes.

These are the main entries for the Editor configuration:

* Global Editor (shared by all tools and projects)
* Local Editor (shared by all tools)

» Editor Started with Command Line

 Editor Started with DDE

e CodeWarrior (with COM)

4.3.1 Global Editor (shared by all tools and projects)
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The Global Editor is shared among all tools and projects on one work station. It is stored
in the global initialization file mcutools.ini In the raitor] section. Some Modifiers are
specified in the editor command line.

Configuration

Editar Settings ] Save Configuration | Enviranment |

(x]

(¥ Glabal Editor [Shared by all Taols and all Projects}

" Local Editar (Shared by all Taols)
" Editor started with Corrmand Line
" Editar Communication with DDE

" Code'warrior [with COM]

Editar Mame |

Editor Executable |

]

Editor Arguments |

Use ¥ for the filename, %1 for the line and %c for the
colum.

Ok | Cancel |

Help

Figure 4-11. Global Editor Configuration Dialog Box

4.3.2 Local Editor (shared by all tools)

The Local Editor is shared among all tools using the same project file. When an entry of
the Global or Local configuration is stored, the behavior of the other tools using the same
entry also changes when these tools are restarted.
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Configuration El

Editar Settings ] Save Configuration | Environment |

’j

Global Editar [Shared by all Toal: and all Projects)
Local Editor [Shared by all Toolsf

(v

" Editor started with Command Line
" Editor Communication with DDE
~

Codew arriar [with COM]

Editor Hame |

Editar Executable |

Editor Arguments |

Uze 2f for the filename, %1 for the line and Zc for the
column.

Ok I Cancel | Help |

Figure 4-12. Local Editor configuration Dialog Box

4.3.3 Editor Started with Command Line

When this editor type, as shown in the figure below, is selected, a separate editor is
associated with the application for error feedback. The configured editor is not used for
error feedback.

Enter the command that starts the editor.

The format of the editor command depends on the syntax. Some Modifiers are specified
in the editor command line to refer to a line number in the file. (For more information,
refer to the Modifiers section of this manual.)

The format of the editor command depends upon the syntax that is used to start the editor.
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Configuration gl

Editar Settings ] Save Configuration | Environment |

’j

Global Editar [Shared by all Toal: and all Projects)
Local Editor [Shared by all Toolg]

~
{+ E ditor started with Command Line:
" Editor Communication with DDE

~

Codew arriar [with COM]

Command Line

N

Uze 2f for the filename, %1 for the line and Zc for the
column.

Ok I Cancel | Help |

Figure 4-13. Editor Started with Command Line

4.3.3.1 Examples:

For CodeWright V6.0 version, use (with an adapted path to the cw3z.exe file): c:

\CodeWright\cw32.exe %$f -g%l

For the WinEdit 32-bit version, use (with an adapted path to the winedit.exe file): c:

\WinEdit32\WinEdit.exe %f /#:%1

4.3.4 Editor Started with DDE

Enter the Service Name , Topic Name , and the Client Command for the DDE
connection to the editor (Microsoft Developer Studio [Figure 4-14 ] or UltraEdit-32
[Figure 4-15 ]). The Topic Name and Client Command entries can have modifiers for
the filename, line number, and column number as explained in Modifiers.
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Configuration El

Editar Settings ] Save Configuration | Environment |

" Global Editar (Shared by all Tools and all Projects)
" Local Editor (Shared by all Tools)

{+ E ditor started with Command Line:

" Editor Communication with DDE

" Codew amion [with COM]

Command Line

N

Uze 2f for the filename, %1 for the line and Zc for the
column.

Ok I Cancel | Help |

Figure 4-14. Editor Started with DDE (Microsoft Developer Studio)

For Microsoft Developer Studio, use the settings in the following listing.

Listing: .Microsoft Developer Studio configuration

Service Name : msdev
Topic Name : system
Client Command : [open (%f)]

UltraEdit-32 is a powerful shareware editor. It is available from
www . idmcomp . comWWW.1dmcomp.comwww.idmcomp.com or www.ultraedit.com, email
1dm @idmcomp.com. For UltraEdit, use the following settings.

Listing: UltraEdit-32 editor settings.

Service Name : UEDIT32
Topic Name : system
Client Command : [open("%£/%$1/%c")]

NOTE
The DDE application (e.g., Microsoft Developer Studio or
UltraEdit) must be started or the DDE communication fails.
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Configuration

Editar Settings ] Save Configuration | Environment |

" Local Editor (Shared by all Tools)

" Editor started with Command Line

% E ditor Communication with DDE:

" Codew amion [with COM]

" Global Editar (Shared by all Tools and all Projects)

%]

Service Name |

Topic Mame |

Client Cormmand |

Uze 2f for the filename, %1 for the line and Zc for the
column.

ak I Cahicel |

Help

Figure 4-15. Editor Started with DDE (UltraEdit-32)

4.3.5 CodeWarrior (with COM)

If CodeWarrior (with COM) is enabled, the CodeWarrior IDE (registered as COM
server by the installation script) is used as the editor.
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Configuration gl

Editar Settings ] Save Configuration | Environment |

’j

Global Editar [Shared by all Toal: and all Projects)
Local Editor [Shared by all Toolg]

Editor started with Command Line

~
~
~

Editor Communication with DDE

Ok I Cancel | Help |
Figure 4-16. CodeWarrior (with COM)

4.3.6 Modifiers

The configuration must contain modifiers that instruct the editor which file to open and at
which line.

* The == modifier refers to the name of the file (including path) where the message has
been detected.

* The s1 modifier refers to the line number where the message has been detected.

* The :c modifier refers to the column number where the message has been detected.

NOTE
The <1 modifier can only be used with an editor which is
started with a line number as a parameter. This is not the
case for WinEdit version 3.1 or lower or for the Notepad.
When working with such an editor, start it with the
filename as a parameter and then select the menu entry Go
to to jump on the line where the message has been detected.
In that case the editor command looks like, c:\winarps
\winepiT\winedit.exe $f Check the editor manual to define
which command line to use to start the editor.
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4.4 Save Configuration Dialog Box

Use the Save Configuration dialog box to configure which parts of your configuration
you want to save to the project file.

Configuration gl

Editar Settings  Save Configuration ]Envirnnment]

Itemns bo S ave
.................. ﬁ

[+ Editor Configuration Save Az

[v Appearance [Position, Size, Font)

v Environment Wariables

v Save on Exit

Al marked itemz are gaved. Any unchanged items
remain walid.

Ok I Cancel | Help |

Figure 4-17. Save Configuration Dialog Box

The Save Configuration dialog box offers the following options:
* Options

Check this option to save the current option and message settings when a
configuration is written. By disabling this option, the last saved content remains
valid.

 Editor Configuration

Check this option to save the current editor setting when a configuration is written.
By disabling this option, the last saved content remains valid.

* Appearance

Check this option to save items such as the window position (only loaded at startup
time) and the command line content and history. By disabling this option, the last-
saved content remains valid.
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e Environment Variables

Check this option to save the environment variable changes made in the
Environment configuration dialog box.

NOTE
By disabling selective options only some parts of a
configuration file are written. For example, clear the
Options checkbox when the best options are found.
Subsequent future save commands will no longer modify
the options.

e Save on Exit

The application writes the configuration on exit. No question dialog box appears to
confirm this operation. If this option is not set, the application will not write the
configuration at exit, even if options or another part of the configuration have
changed. No confirmation appears in either case when closing the application.

NOTE
Most settings are stored in the configuration file only. The
only exceptions are, the recently used configuration list,
and all settings in this dialog box.

NOTE
The application configurations can (and in fact are intended
to) coexist in the same file as the project configuration of
UltraEdit-32. When an editor is configured by the shell, the
application reads this content out of the project file, if
present. The project configuration file of the shell is named
project.ini. Lhis filename is also suggested (but not
required) to be used by the application.

4.5 Environment Configuration Dialog Box

This Environment Configuration dialog box is used to configure the environment. The
dialog box's content is read from the [ Environment variables] section of the actual project
file.

The following environment variables are available:

Listing: Environment variables
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General Path:
Text Path:
Absolute Path:

GENPATH Object Path:
TEXTPATH
ABSPATH

OBJPATH

Header File Path: LIBPATH
Various Environment Variables: other variables not mentioned above.

Configuration &l

Editar Settings ] Save Configuration  Enviranment ]

General Path

Text Path
Abzolute Path

Header File Fath

W arious Ernvironment W ariables

]

Figure 4-18. Environment Configuration Dialog Box

Cancel | Help |

The buttons available in this dialog box are listed in the following table:

Table 4-6. Environment Configuration Dialog Box Functions

Button Function
Add Adds a new line or entry
Change Changes a line or entry
Delete Deletes a line or entry
Up Moves a line or entry up
Down Moves a line or entry down

Note that the variables are written to the project file only if you press the Save button,
select File -> Save Configuration or press CTRL-S. In addition, it can be specified in
the Save Configuration dialog box if the environment is written to the project file or not.

4.6 Standard Types Settings Dialog Box
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The Standard Types Settings dialog box (Standard Types Settings Dialog Box) enables
you to define the size you want to associate to each ANSI-C standard type. You can also
use the -T: Flexible Type Management compiler option to configure ANSI-C standard
type sizes.

NOTE
Not all formats may be available for a target. In addition, there
has to be at least one type for each size. For example, it is
incorrect to specify all types to a size of 32 bits. There is no
type for 8 bits and 16 bits available for the Compiler.

The following rules apply when you modify the size associated with an ANSI-C standard
type:
Listing: Size relationships for the ANSI-C standard types

char) <= sizeof (short)

short) <= sizeof (int)

int) <= sizeof (long)

long) <= sizeof(long long)
float) <= sizeof (double)
double) <= sizeof (long double)

sizeof
sizeof
sizeof
sizeof
sizeof
sizeof

Enumerations must be smaller than or equal to int.

The signed check box enables you to specify whether the char type must be considered as
signed or unsigned for your application.

The Default button resets the size of the ANSI C standard types to their default values.
The ANSI C standard type default values depend on the target processor.

Standard Types Settings E|
ahit 1Ebit 32hit B4bit
char (¥ - - [ signed
short L g L {» Drefaults
it i s i i
long L . o {o Cancel
longlong O . o .
enum . v - W signed el
plain kit field 3
DSF IEEE32 IEEER4
float i v o
double i v
lorg double . v o
lorg long double . v o

Figure 4-19. Standard Types Settings Dialog Box
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4.7 Option Settings Dialog Box

The Option Settings dialog box enables you to set or reset application options. The
possible command line option is also displayed in the lower display area The available
options are arranged into different groups. A sheet is available for each of these groups.
The content of the list box depends on the selected sheet (not all groups may be
available). The following table lists the Option Settings dialog box selections.

R508 Compiler Option Settings g|
Hast ] Code Generation ] Mezsages ]
O ptirizations Output ] Iput ] Language ]
[lAllozate COMST objects in ROM ~
[|Encrypt Files [-Eencrypt=<file>]
[ 1Encmption Ke:

Object File Farmat

[1Generate Agzembler Include File

[w|Generate Listing File

[ Configure Listing File

[|Loqg predefined defines ta file

[List of included filez to "inc" file

[T'wfrite statistic autput to file b

-F[20l2]: Object File Format

" Compatible ELF/DWARF 2.0
{« ELF/DWaRF 2.0

-F2 -Lagm=%n.lst

QK | Cancel | Help |

Figure 4-20. Option Settings Dialog Box

Table 4-7. Option Settings Dialog Box Tabs

Tab Description

Optimizations Lists optimization options.

Output Lists options related to the output files generation (which kind
of file to generate).

Input Lists options related to the input file.

Language Lists options related to the programming language (ANSI-C)

Target Lists options related to the target processor.

Host Lists options related to the host operating system.

Code Generation Lists options related to code generation (such as memory
models or float format).

Messages Lists options controlling the generation of error messages.

Various Lists options not related to the above options.
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Checking the application option checkbox sets the option. To obtain more detailed
information about a specific option, click once on the option text to select the option and
press the r1 key or click Help .

NOTE
When options requiring additional parameters are selected, you
can open an edit box or an additional sub window where the
additional parameter is set. For example, for the option Write
statistic output to file available in the Output sheet.

4.8 Smart Control Dialog Box

The Compiler Smart Control Dialog Box enables you to define the optimization level
you want to reach during compilation of the input file. Five sliders are available to define
the optimization level. Refer to the table Table 4-8.

Compiler, Smart Control g|
Code Esecution Diebug Compilation  Information
Denzity Speed Complexity Time Level
high |
T TF z i I i Z i z 3
- o o 2| 2
o - =l 2
- i |
-
I - - - - -

Drefaultz | Cancel | Help |

Figure 4-21. Compiler Smart Control Dialog Box

Table 4-8. Compiler Smart Control Dialog Box Controls

Slider Description

Code Density Displays the code density level expected. A high value
indicates highest code efficiency (smallest code size).

Execution Speed Displays the execution speed level expected. A high value

indicates fastest execution of the code generated.

Table continues on the next page...

CodeWarrior Development Studio for Microcontrollers V10.x RS08 Build Tools Reference Manual, Rev.
10.6, 01/2014

Freescale Semiconductor, Inc. 129



message Settings Dialog Box

Table 4-8. Compiler Smart Control Dialog Box Controls (continued)

Slider

Description

Debug Complexity

Displays the debug complexity level expected. A high value
indicates complex debugging. For example, assembly code
corresponds directly to the high-level language code.

Compilation Time

Displays the compilation time level expected. A higher value
indicates longer compilation time to produce the object file,
e.g., due to high optimization.

Information Level

Displays the level of information messages which are
displayed during a Compiler session. A high value indicates a
verbose behavior of the Compiler. For example, it will inform
with warnings and information messages.

There is a direct link between the first four sliders in this window. When you move one
slider, the positions of the other three are updated according to the modification.

The command line is automatically updated with the options set in accordance with the

settings of the different sliders.

4.9 Message Settings Dialog Box

The Message Settings dialog box enables you to map messages to a different message

class.

Some buttons in the dialog box may be disabled. (For example, if an option cannot be
moved to an Information message, the © Move to: Information ' button is disabled.)

The table below lists and describes the buttons available in the Message Settings dialog

box.
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Figure 4-22. Message Settings Dialog Box

Table 4-9. Message Settings Dialog Box Buttons

Button

Description

Move to: Disabled

The selected messages are disabled. The message will not
occur any longer.

Move to: Information

The selected messages are changed to information
messages.

Move to: Warning

The selected messages are changed to warning messages.

Move to: Error

The selected messages are changed to error messages.

Move to: Default

The selected messages are changed to their default message
type.

Reset All Resets all messages to their default message kind.

OK Exits this dialog box and accepts the changes made.
Cancel Exits this dialog box without accepting the changes made.
Help Displays online help about this dialog box.

A panel is available for each error message class. The content of the list box depends on
the selected panel:. The following table lists the definitions for the message groups.

Table 4-10. Message Group Definitions

Message group

Description

Disabled Lists all disabled messages. That means messages displayed
in the list box will not be displayed by the application.

Information Lists all information messages. Information messages inform
about action taken by the application.

Warning Lists all warning messages. When a warning message is
generated, processing of the input file continues.

Error Lists all error messages. When an error message is

generated, processing of the input file continues.

Table continues on the next page...
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Table 4-10. Message Group Definitions (continued)

Message group Description

Fatal Lists all fatal error messages. When a fatal error message is
generated, processing of the input file stops immediately.
Fatal messages cannot be changed and are only listed to call
context help.

Each message has its own prefix (e.g., "C' for Compiler messages, “A' for Assembler
messages, L' for Linker messages, "M' for Maker messages, LM’ for Libmaker
messages) followed by a 4- or 5-digit number. This number allows an easy search for the
message both in the manual or on-line help.

4.9.1 Changing the Class associated with a Message

You can configure your own mapping of messages in the different classes. For that
purpose you can use one of the buttons located on the right hand of the dialog box. Each
button refers to a message class. To change the class associated with a message, you have
to select the message in the list box and then click the button associated with the class
where you want to move the message:

1. Click the Warning panel to display the list of all warning messages in the list box.
2. Click on the message you want to change in the list box to select the message.
3. Click Error to define this message as an error message.

NOTE

Messages cannot be moved to or from the fatal error class.

NOTE
The Move to buttons are active only when messages that can be
moved are selected. When one message is marked which cannot
be moved to a specific group, the corresponding Move to button
is disabled (grayed).

If you want to validate the modification you have performed in the error message
mapping, close the Message Settings dialog box using the OK button. If you close it using
the Cancel button, the previous message mapping remains valid.

4.9.2 Retrieving Information about an Error Message
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You can access information about each message displayed in the list box. Select the
message in the list box and then click Help or the F/ key. An information box is opened.
The information box contains a more detailed description of the error message, as well as
a small example of code that may have generated the error message. If several messages
are selected, a help for the first is shown. When no message is selected, pressing the F1
key or the help button shows the help for this dialog box.

4.10 About Dialog Box

The About dialog box is opened by selecting Help>About. The About box contains
information regarding your application. The current directory and the versions of subparts
of the application are also shown. The main version is displayed separately on top of the
dialog box.

Use the Extended Information button to get license information about all software
components in the same directory as that of the executable file.

Click OK to close this dialog box.

NOTE
During processing, the sub-versions of the application parts
cannot be requested. They are only displayed if the application
1s Inactive.

4.11 Specifying Input File

There are different ways to specify the input file. During the compilation, the options are
set according to the configuration established in the different dialog boxes.

Before starting to compile a file make sure you have associated a working directory with
your editor.

4.11.1 Compiling Using Command Line in Toolbar

The command line can be used to compile a new file and to open a file that has already
been compiled.
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4.11.1.1 Compiling New File

A new filename and additional Compiler options are entered in the command line. The
specified file is compiled as soon as the Compile button in the toolbar is selected or the
Enter key is pressed.

4.11.1.2 Compiling Already Compiled File

The previously executed command is displayed using the arrow on the right side of the
command line. A command is selected by clicking on it. It appears in the command line.
The specified file is compiled as soon as the Compile button in the toolbar is clicked.

4.11.1.3 Using File > Compile Menu Entry

When the menu entry File > Compile is selected, a standard open file box is displayed.
Use this to locate the file you want to compile. The selected file is compiled as soon as
the standard open file box is closed using the Open button.

4.11.1.4 Using Drag and Drop

A filename is dragged from an external application (for example the File Manager/
Explorer) and dropped into the Compiler window. The dropped file is compiled as soon
as the mouse button is released in the Compiler window. If a file being dragged has the

« . ini extension, it is considered to be a configuration and it is immediately loaded and not
compiled. To compile a C file with the «.ini extension, use one of the other methods.

4.11.2 Message/Error Feedback

There are several ways to check where different errors or warnings have been detected
after compilation. The following listing lists the format of the error messages.

Listing: Format of an error message
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>> <FileName>, line <line number>, col <column number>, pos <absolute position in file>
<Portion of code generating the problem>
<message class><message number>: <Message strings>

The following listing is a typical example of an error message.

Listing: Example of an error message

>> in "C:\DEMO\fibo.c", line 30, col 10, pos 428 EnablelInterrupts
WHILE (TRUE) ({
(
INFORMATION C4000: Condition always TRUE

See also the -WmsgFi (-WmsgFiv, -WmsgFim): Set Message Format for Interactive
Mode and -WmsgFb (-WmsgFbi, -WmsgFbm): Set Message File Format for Batch Mode
compiler options for different message formats.

4.11.3 Use Information from Compiler Window

Once a file has been compiled, the Compiler window content area displays the list of all
the errors or warnings that were detected.

Use your usual editor to open the source file and correct the errors.

4.11.4 Use User-Defined Editor

You must first configure the editor you want to use for message/error feedback in the
Configuration dialog box before you begin the compile process. Once a file has been
compiled, double-click on an error message. The selected editor is automatically
activated and points to the line containing the error.
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Environment

This Chapter describes all the environment variables. Some environment variables are
also used by other tools (For example, Linker or Assembler). Consult the respective
manual for more information.

Parameters are set in an environment using environment variables. There are three ways
to specify your environment:

* The current project file with the [Environment Variables] section. This file may be
specified on Tool startup using the -Prod: Specify Project File at Startup option.

* An optional “default.env' file in the current directory. This file is supported for
backwards compatibility. The filename is specified using the ENVIRONMENT:
Environment File Specification variable. Using the default.env file is not
recommended.

* Setting environment variables on system level (DOS level). This is not
recommended.

The syntax for setting an environment variable is ( Listing: Setting the GENPATH
environment variable):

Parameter:

<KeyName>=<ParamDef >

NOTE
Normally no white space is allowed in the definition of an
environment variable.

Listing: Setting the GENPATH environment variable

GENPATH=C:\INSTALL\LIB;D:\PROJECTS\TESTS; /usr/local/lib;
/home/me/my_ project

Parameters may be defined in several ways:

» Using system environment variables supported by your operating system.

CodeWarrior Development Studio for Microcontrollers V10.x RS08 Build Tools Reference Manual, Rev.
10.6, 01/2014

Freescale Semiconductor, Inc. 137




vurrent Directory

* Putting the definitions into the actual project file in the section named [Environment
Variables].
* Putting the definitions in a file named gefauit.env in the default directory.

NOTE
The maximum length of environment variable entries in the
default.env file is 4096 characters.

* Putting the definitions in a file given by the value of the exvironvenT System
environment variable.

NOTE
The default directory mentioned above is set using the
DEFAULTDIR: Default Current Directory system
environment variable.

When looking for an environment variable, all programs first search the system
environment, then the gerauit.env file, and finally the global environment file defined by
environvenT. If no definition is found, a default value is assumed.

NOTE
The environment may also be changed using the -Env: Set
Environment Variable option.

NOTE
Make sure that there are no spaces at the end of any
environment variable declaration.

The major sections in this chapter are:

 Current Directory

* Environment Macros

* Global Initialization File (mcutools.ini)

* Local Configuration File (usually project.ini)
* Paths

* Line Continuation

e Environment Variable Details

5.1 Current Directory
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The most important environment for all tools is the current directory. The current
directory is the base search directory where the tool starts to search for files (e.g., for the
default.env flle)

The current directory of a tool is determined by the operating system or by the program
which launches another one.

 For the UNIX operating system, the current directory of an launched executable is
also the current directory from where the binary file has been started.

* For MS Windows based operating systems, the current directory definition is defined
as follows:

* If the tool is launched using the File Manager or Explorer, the current directory
is the location of the launched executable.

* If the tool is launched using an Icon on the Desktop, the current directory is the
one specified and associated with the Icon.

* If the tool is launched by another launching tool with its own current directory
specification (e.g., an editor), the current directory is the one specified by the
launching tool (e.g., current directory definition).

* For the tools, the current directory is where the local project file is located. Changing
the current project file also changes the current directory if the other project file is in
a different directory. Note that browsing for a C file does not change the current
directory.

To overwrite this behavior, use the environment variable DEFAULTDIR: Default
Current Directory.

The current directory is displayed, with other information, using the -V: Prints the
Compiler Version compiler option and in the About dialog box.

5.2 Environment Macros

You can use macros in your environment settings, as listed in the following listing.

Listing: Using Macros for setting environment variables

MyVAR=C:\test
TEXTPATH=$ (MyVAR) \txt

OBJPATH=${MyVAR} \obj

In the example above, TexreaTH 18 expanded to c:\test\txt and osgpaTH 1S expanded to c:
\test\obj. YOU can use s () or s{}. However, the referenced variable must be defined.
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Special variables are also allowed (special variables are always surrounded by {} and they
are case-sensitive). In addition, the variable content contains the directory separator -\ .
The special variables are:

¢ {compiler}

That is the path of the executable one directory level up if the executable is c:
\Freescale\prog\linker.exe, and the variable is C:\Freescale\.

® {Project}

Path of the current project file. This is used if the current project file is c:\demo
\project.ini, and the variable contains c:\demo\.

® {System}

This is the path where your Windows system is installed, e.g., c:\wrnr\.

5.3 Gilobal Initialization File (mcutools.ini)

All tools store some global data into the file mcutoo1s.ini. The tool first searches for the
mcutools.ini file in the directory of the tool itself (path of the executable). If there is no
mcutools.ini file in this directory, the tool looks for an mcutoois.ini file in the MS
Windows installation directory (For example, c:\wnpows).

Listing: Typical Global Initialization File Locations

C:\WINDOWS\mcutools.ini
CWInstallDir\MCU\prog\mcutools.ini

If a tool is started in the cwinsta1l1pir\<mcus\prog directory, the project file that is used is
located in the same directory as the tool ( cwinstalipir\mMcu\prog\mcutools.ini).

If the tool is started outside the cwinsta1l1pir\mcu\prog directory, the project file in the
Windows directory is used ( c:\winpows\mcutools.ini).

Global Configuration File Entries documents the sections and entries you can include in
the mcutools.ini file.

5.4 Local Configuration File (usually project.ini)
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All the configuration properties are stored in the configuration file. The same
configuration file is used by different applications.

The shell uses the configuration file with the name project.ini in the current directory
only. When the shell uses the same file as the compiler, the Editor Configuration is
written and maintained by the shell and is used by the compiler. Apart from this, the
compiler can use any filename for the project file. The configuration file has the same
format as the windows =.1ini files. The compiler stores its own entries with the same
section name as those in the global mcutoo1s.ini file. The compiler backend is encoded
into the section name, so that a different compiler backend can use the same file without
any overlapping. Different versions of the same compiler use the same entries. This plays
a role when options, only available in one version, must be stored in the configuration
file. In such situations, two files must be maintained for each different compiler version.
If no incompatible options are enabled when the file is last saved, the same file may be
used for both compiler versions.

The current directory is always the directory where the configuration file is located. If a
configuration file in a different directory is loaded, the current directory also changes.
When the current directory changes, the entire defauit.env file is reloaded. When a
configuration file is loaded or stored, the options in the environment variable comporrroNs
are reloaded and added to the project options. This behavior is noticed when different
default.env files exist in different directories, each containing incompatible options in the
compoprIONS Variable.

When a project is loaded using the first gefauit.env, its comporrrons are added to the
configuration file. If this configuration is stored in a different directory where a
default.env €Xists with incompatible options, the compiler adds options and remarks the
inconsistency. You can remove the option from the configuration file with the option
settings dialog box. You can also remove the option from the gefauit.env With the shell or
a text editor, depending which options are used in the future.

At startup, there are two ways to load a configuration:

* Use the -Prod: Specify Project File at Startup command line option
* The project.ini file in the current directory.

If the -rroa Option is used, the current directory is the directory the project file is in. If the
-prod Option is used with a directory, the project.ini file in this directory is loaded.

Local Configuration File Entries documents the sections and entries you can include in a
project . ini file.
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5.5 Paths

A path list is a list of directory names separated by semicolons. Path names are declared
using the following EBNF syntax.

Listing: EBNF path syntax

PathList = DirSpec {";" DirSpec}.
DirSpec = ["*"] DirectoryName.

Most environment variables contain path lists directing where to look for files.
Listing: Environment variable path list with four possible paths.

GENPATH=C: \INSTALL\LIB;D: \PROJECTS\TESTS; /usr/local/lib;
/home/me/my_project

If a directory name is preceded by an asterisk ( « ), the program recursively searches that
entire directory tree for a file, not just the given directory itself. The directories are
searched in the order they appear in the path list.

Listing: Setting an environment variable using recursive searching

LIBPATH=*C:\INSTALL\LIB

NOTE
Some DOS environment variables (like cenpaTs, L1BPATH, €tC.) are
used.

5.6 Line Continuation

It is possible to specify an environment variable in an environment file (gefauit.env) Over
different lines using the line continuation character -\ (refer to the following listing).

Listing: Specifying an environment variable using line continuation characters

OPTIONS=\
-W2 \

-Wpd

This is the same as:

OPTIONS=-W2 -Wpd

But this feature may not work well using it together with paths, e.g.:
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GENPATH=. \
TEXTFILE=.\txt

GENPATH=.TEXTFILE=.\txt

This results in:

To avoid such problems, use a semicolon ;' at the end of a path if there is a -\ at the
end (refer to the following listing):

Listing: Using a semicolon to allow a multiline environment variable

GENPATH=. \ ;
TEXTFILE=. \txt

5.7 Environment Variable Details

The remainder of this chapter describes each of the possible environment variables. The
following table lists these description topics in their order of appearance for each
environment variable.

Table 5-1. Environment Variables - Documentation Topics

Topic Description
Tools Lists tools that use this variable.
Synonym A synonym exists for some environment variables. Those

synonyms may be used for older releases of the Compiler
and will be removed in the future. A synonym has lower
precedence than the environment variable.

Syntax Specifies the syntax of the option in an EBNF format.

Arguments Describes and lists optional and required arguments for the
variable.

Default Shows the default setting for the variable or none.

Description Provides a detailed description of the option and how to use
it.

Example Gives an example of usage, and the effects of the variable

where possible. The example shows an entry in the
default.env for a PC.

See also Names related sections.

5.7.1 COMPOPTIONS: Default Compiler Options

Tools
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Synonym
HICOMPOPTIONS
Syntax

COMPOPTIONS={<options>}

Arguments

<option>: Compiler command-line option
Default

None

Description

If this environment variable is set, the Compiler appends its contents to its command line
each time a file is compiled. Use this variable to specify global options for every
compilation. This frees you from having to specify them for every compilation.

NOTE
It is not recommended to use this environment variable if the
Compiler used is version 5.x, because the Compiler adds the
options specified in the courorrrons variable to the options stored
in the project.ini file.

Listing: Setting default values for environment variables (not recommended)
COMPOPTIONS=-W2 -Wpd

See also

Compiler Options

5.7.2 COPYRIGHT: Copyright entry in object file

Tools
Compiler, Assembler, Linker, or Librarian
Synonym

None
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Syntax
COPYRIGHT=<copyright>

Arguments

< copyright>: copyright entry
Default

None

Description

Each object file contains an entry for a copyright string. This information is retrieved
from the object files using the decoder.

Example
COPYRIGHT=Copyright by Freescale

See also
environmental variables :

e« USERNAME: User Name in Object File
* INCLUDETIME: Creation Time in Object File

5.7.3 DEFAULTDIR: Default Current Directory

Tools

Compiler, Assembler, Linker, Decoder, Debugger, Librarian, Maker, or Burner
Synonym

None

Syntax
DEFAULTDIR=<directory>

Arguments

< directory>: Directory to be the default current directory
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Default
None
Description

Specifies the default directory for all tools. All the tools indicated above will take the
specified directory as their current directory instead of the one defined by the operating
system or launching tool (e.g., editor).

NOTE
This is an environment variable on a system level (global
environment variable). It cannot be specified in a default
environment file ( gefault.env).

Specifying the default directory for all tools in the CodeWarrior suite:
DEFAULTDIR=C:\INSTALL\PROJECT

See also
Current Directory

Global Initialization File (mcutools.ini)

5.7.4 ENVIRONMENT: Environment File Specification

Tools

Compiler, Linker, Decoder, Debugger, Librarian, Maker, or Burner
Synonym

HTENVIRONMENT

Syntax

ENVIRONMENT=<file>

Arguments
<files: filename with path specification, without spaces

Default
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None
Description

This variable is specified on a system level. The application looks in the current directory
for an environment file named default.env. Using exvirowment (€.g., set in the autoexec.bat
(DOS) or +.cshre (UNIX)), a different filename may be specified.

NOTE
This is a system level environment variable (global
environment variable). It cannot be specified in a default
environment file ( default.env).

Example

ENVIRONMENT=\Freescale\prog\global.env

5.7.5 ERRORFILE: Error filename Specification

Tools

Compiler, Assembler, Linker, or Burner
Synonym

None

Syntax

ERRORFILE=<filename>

Arguments

<filenames: filename with possible format specifiers

Description

The =rrorrre environment variable specifies the name for the error file.
Possible format specifiers are:

* sn : Substitute with the filename, without the path.

* sp : Substitute with the path of the source file.

* 3¢ : Substitute with the full filename, i.e., with the path and name (the same as spsn).
* A notification box is shown in the event of an improper error filename.

CodeWarrior Development Studio for Microcontrollers V10.x RS08 Build Tools Reference Manual, Rev.
10.6, 01/2014

Freescale Semiconductor, Inc. 147




g |

cnvironment Variable Details

Examples

ERRORFILE=MyErrors.err

Lists all errors into the myerrors.err file in the current directory.

ERRORFILE=\tmp\errors

Lists all errors into the errors file in the \tmp directory.

ERRORFILE=%f.err

Lists all errors into a file with the same name as the source file, but with the *.err
extension, into the same directory as the source file. If you compile a file such as sources
\test.c, an error list file, \sources\test.err, 1S generated.

ERRORFILE=\dirl\%n.err

For a source file such as test.c, an error list file with the name \dir1\test.err 1S generated.

ERRORFILE=%p\errors.txt

For a source file such as \airi\dir2\test.c, an error list file with the name
\diril\dir2\errors.txt 1S generated.

If the errorrILE €nvironment variable is not set, the errors are written to the eoour file in
the current directory.

5.7.6 GENPATH: #include "File" Path

Tools

Compiler, Linker, Decoder, Debugger, or Burner
Synonym

HTPATH

Syntax
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GENPATH={<path>}

Arguments

<path>: Paths separated by semicolons, without spaces
Default

Current directory

Description

If a header file is included with double quotes, the Compiler searches first in the current
directory, then in the directories listed by cenears, and finally in the directories listed by
LIBRARYPATH.

NOTE
If a directory specification in this environment variable starts
with an asterisk ( « ), the whole directory tree is searched
recursively depth first, i.e., all subdirectories and their
subdirectories and so on are searched. Search order of the
subdirectories is indeterminate within one level in the tree.

Example
GENPATH=\sources\include;..\..\headers;\usr\local\lib

See also

LIBRARYPATH: “include <File>' Path environment variable

5.7.7 INCLUDETIME: Creation Time in Object File

Tools

Compiler, Assembler, Linker, or Librarian
Synonym

None

Syntax

INCLUDETIME= (ON | OFF)
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Arguments
on: Include time information into object file

orr: Do not include time information into object file

Default

ON

Description

Each object file contains a time stamp indicating the creation time and data as strings.
Whenever a new file is created by one of the tools, the new file gets a new time stamp
entry.

This behavior may be undesired if (for Software Quality Assurance reasons) a binary file
compare has to be performed. Even if the information in two object files is the same, the
files do not match exactly as the time stamps are not identical. To avoid such problems,
set this variable to orr. In this case, the time stamp strings in the object file for date and
time are "none" in the object file.

The time stamp is retrieved from the object files using the decoder.
Example

INCLUDETIME=OFF

See also

Environment variables :

* COPYRIGHT: Copyright entry in object file
e« USERNAME: User Name in Object File

5.7.8 LIBRARYPATH: ‘include <File>' Path

Tools

Compiler, ELF tools (Burner, Linker, or Decoder)
Synonym

LIBPATH

Syntax
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LIBRARYPATH={<path>}

Arguments

< patn>: Paths separated by semicolons, without spaces
Default

Current directory

Description

If a header file is included with double quotes, the Compiler searches first in the current
directory, then in the directories given by GENPATH: #include "File" Path and finally in
the directories given by vierarveaTh.

NOTE
If a directory specification in this environment variable starts
with an asterisk ( « ), the whole directory tree is searched
recursively depth first, i.e., all subdirectories and their
subdirectories and so on are searched. Search order of the
subdirectories is indeterminate within one level in the tree.

Example

LIBRARYPATH=\sources\include; .\.\headers;\usr\local\lib
See also

Environment variables :

 GENPATH: #include "File" Path
e USELIBPATH: Using LIBPATH Environment Variable
* Input Files

5.7.9 OBJPATH: Object File Path

Tools

Compiler, Linker, Decoder, Debugger, or Burner
Synonym

None

Syntax
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OBJPATH=<path>

Default

Current directory
Arguments

<path>: Path without spaces
Description

If the Compiler generates an object file, the object file is placed into the directory
specified by osgsears. If this environment variable is empty or does not exist, the object file
is stored into the path where the source has been found.

If the Compiler tries to generate an object file specified in the path specified by this
environment variable but fails (e.g., because the file is locked), the Compiler issues an
error message.

If a tool (e.g., the Linker) looks for an object file, it first checks for an object file
specified by this environment variable, then in GENPATH: #include "File" Path, and
finally in urparn.

Example
OBJPATH=\sources\obj

See also

Output Files

5.7.10 TEXTPATH: Text File Path

Tools

Compiler, Linker, or Decoder
Synonym

None

Syntax
TEXTPATH=<path>
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Arguments

<path>: Path without spaces
Default

Current directory
Description

If the Compiler generates a textual file, the file is placed into the directory specified by
rexreatd. If this environment variable is empty or does not exist, the text file is stored into
the current directory.

Example
TEXTPATH=\sources\txt

See also
Output Files
Compiler options :

e _Li: List of Included Files to ".inc" File
e -Lm: List of Included Files in Make Format
» -Lo: Append Object File Name to List (enter [<files>])

5.7.11 TMP: Temporary Directory

Tools

Compiler, Assembler, Linker, Debugger, or Librarian
Synonym

None

Syntax
TMP=<directory>

Arguments

<directory>: Directory to be used for temporary files
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Default
None
Description

If a temporary file must be created, the ANSI function, tmpnam (), 1s used. This library
function stores the temporary files created in the directory specified by this environment
variable. If the variable is empty or does not exist, the current directory is used. Check
this variable if you get the error message "Cannot create temporary file".

NOTE
This is an environment variable on a system level (global
environment variable). It cannot be specified in a default
environment file ( gefauit.env).

Example
TMP=C: \ TEMP
See also

Current Directory

5.7.12 USELIBPATH: Using LIBPATH Environment Variable

Tools

Compiler, Linker, or Debugger
Synonym

None

Syntax
USELIBPATH= (OFF |ON|NO | YES)

Arguments

on, ves: The environment variable risrarvears is used by the Compiler to look for system
header files <+.n-.

no, orr: The environment variable verarveaTs is not used by the Compiler.

Default
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ON
Description

This environment variable allows a flexible usage of the vierarveats environment variable
as the rierarvears variable might be used by other software (e.g., version management
PVCS).

Example
USELIBPATH=0ON
See also

LIBRARYPATH: “include <File>' Path environment variable

5.7.13 USERNAME: User Name in Object File

Tools

Compiler, Assembler, Linker, or, Librarian
Synonym

None

Syntax
USERNAME=<user>

Arguments

<user>: Name of user
Default

None

Description

Each object file contains an entry identifying the user who created the object file. This
information is retrievable from the object files using the decoder.

Example

USERNAME=The Master
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See also
environment variables :

* COPYRIGHT: Copyright entry in object file
e INCLUDETIME: Creation Time in Object File
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Files

This chapter describes input and output files and file processing.

e Input Files
e QOutput Files
* File Processing

6.1 Input Files

The following input files are described:

e Source Files
e Include Files

6.1.1 Source Files

The frontend takes any file as input. It does not require the filename to have a special
extension. However, it is suggested that all your source filenames have the «.c extension
and that all header files use the =.n extension. Source files are searched first in the
Current Directory and then in the GENPATH: #include "File" Path directory.

6.1.2 Include Files
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The search for include files is governed by two environment variables: ceneatn: #include
"File" Path and LIBRARYPATH: “include <File>' Path. Include files that are included
using double quotes as in:

#include "test.h"

are searched first in the current directory, then in the directory specified by the -I: Include
File Path option, then in the directories given in the GENPATH: #include "File" Path
environment variable, and finally in those listed in the v1epaTs Or LIBRARYPATH: ~include
<Files' path environment variable. The current directory is set using the IDE, the Program
Manager, or the DEFAULTDIR: Default Current Directory environment variable.

Include files that are included using angular brackets as in

#include <stdio.h>

are searched for first in the current directory, then in the directory specified by the -1
option, and then in the directories given in LieeaTu O niBrARYPATH. The current directory is
set using the IDE, the Program Manager, or the perauvrorr €nvironment variable.

6.2 Output Files

The following output files are described:

* Object Files
 Error Listing

6.2.1 Object Files

After successful compilation, the Compiler generates an object file containing the target
code as well as some debugging information. This file is written to the directory listed in
the OBJPATH: Object File Path environment variable. If that variable contains more than
one path, the object file is written in the first listed directory. If this variable is not set, the
object file is written in the directory the source file was found. Object files always get the
extension = .o.

CodeWarrior Development Studio for Microcontrollers V10.x RS08 Build Tools Reference Manual, Rev.
10.6, 01/2014

158 Freescale Semiconductor, Inc.



Chapter 6 Files

6.2.2 Error Listing

If the Compiler detects any errors, it does not create an object file. Rather, it creates an
error listing file named err.cxt. This file is generated in the directory where the source
file was found (also see ERRORFILE: Error filename Specification).

If the Compiler's window is open, it displays the full path of all header files read. After
successful compilation the number of code bytes generated and the number of global
objects written to the object file are also displayed.

If the Compiler is started from an IDE (with s+ given on the command line) or
CodeWright (with 's0se' given on the command line), this error file is not produced.
Instead, it writes the error messages in a special format in a file called epour using the
Microsoft format by default. You may use the CodeWrights's Find Next Error command
to display both the error positions and the error messages.

6.2.2.1 Interactive Mode (Compiler Window Open)

If =rrorrrrE 18 set, the Compiler creates a message file named as specified in this
environment variable.

If =rrorF1LE 1S DOt set, a default file named err.ctxt 1S generated in the current directory.

6.2.2.2 Batch Mode (Compiler Window not Open)

If =rrorr1LE 1S Set, the Compiler creates a message file named as specified in this
environment variable.

If errorFiLE 15 NOt set, a default file named epour 1s generated in the current directory.

6.3 File Processing

The following figure shows how file processing occurs with the Compiler:
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Figure 6-1. Files used with the Compiler
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Compiler Options

The Compiler provides a number of Compiler options that control the Compiler's
operation. Options consist of a minus sign or dash ( -), followed by one or more letters or
digits. Anything not starting with a dash or minus sign is the name of a source file to be
compiled. You can specify Compiler options on the command line or in the comporTIoNS
variable. Each Compiler option is specified only once per compilation.

Command line options are not case-sensitive, €.g., -ri 1s the same as -1i.

NOTE
It is not possible to coalesce options in different groups, e.g., -
cc - Licannot be abbreviated by the terms - cci or - ceri.

Another way to set the compiler options is to use the RSO8 Compiler Option Settings
dialog box.

NOTE
Do not use the comporr1ons environment variable if the GUI is
used. The Compiler stores the options in the project.ini file, not
in the gefault.env file.
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+ Optimize for code size
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QK | Cancel | Help |

Figure 7-1. Option Settings Dialog Box

The RS08 Compiler Message Settings dialog box, shown in the following figure, may
also be used to move messages ( -wmsg Options).

RS08 Compiler Message Settings gl

Disabledl Information 4/ &rming lError ] Fatal ]

C51: Cannot open statistic log file '<files' ~ [ Movelo

B3 Mezsage <Meszagelds iz not uzed by thiz versiol

C1007: Multiple const declaration makes no sense

C1002: Multiple wolatile declaration makes no zenze
C1006: lleqal storage class

C1013: Old style declaration

C1020: Incompatible type to previous declaration (faur
C1038: Cannot be friend of myself

C1042: Multiple virtual declaration makes no zense
C1045; <Special_tMember_Function: not generated
C1047: Local conpiler generated <ldent> naot supparte

C1072: Redefined extern to static

C1106: Non-standard bitfigld type b
< > Rezet Al

Ok | Cancel | Help |

Figure 7-2. RS08 Compiler Message Settings Dialog Box

The major sections of this chapter are:

* Option Recommendation : Advice about the available compiler options.
e Compiler Option Details : Description of the layout and format of the compiler
command-line options that are covered in the remainder of the chapter.
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7.1 Option Recommendation

Depending on the compiled sources, each Compiler optimization may have its advantages
or disadvantages. The following are recommended:

* -Wpd: Error for Implicit Parameter Declaration

The default configuration enables most optimizations in the Compiler. If they cause
problems in your code (e.g., they make the code hard to debug), switch them off (these
options usually have the -On prefix). Candidates for such optimizations are peephole
optimizations.

Some optimizations may produce more code for some functions than for others (e.g., -Oi:
Inlining or -Cu: Loop Unrolling). Try those options to get the best result for each.

To acquire the best results for each function, compile each module with the -OdocF:
Dynamic Option Configuration for Functions option. An example for this option is -

OdocF="-0Or".

For compilers with the ICG optimization engine, the following option combination
provides the best results:

-Ona -0OdocF="-Onca|-One|-0Or"

7.2 Compiler Option Details

NOTE
Not all tools options have been defined for this release. All
descriptions will be available in an upcoming release.

This topic describes:

* Option Groups
* Option Scopes
* Option Detail Description

7.2.1 Option Groups
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Compiler options are grouped by:

« HOST

« LANGUAGE

* OPTIMIZATIONS

* CODE GENERATION
« OUTPUT

« INPUT

« MESSAGES

* VARIOUS

* STARTUP

A special group is the STARTUP group: The options in this group cannot be specified
interactively; they can only be specified on the command line to start the tool.

Refer to the following table:
Table 7-1. Compiler Option Groups

Group Description

HOST Lists options related to the host

LANGUAGE Lists options related to the programming language (e.g.,
ANSI-C)

OPTIMIZATIONS Lists optimization options

OUTPUT Lists output file generation options (types of file generated)

INPUT Lists options related to the input file

CODE GENERATION Lists options related to code generation (memory models,
float format, etc.)

MESSAGES Lists options controlling error message generation

VARIOUS Lists various options

STARTUP Options specified only on tool startup

The group corresponds to the property sheets of the graphical option settings.
NOTE

Not all command line options are accessible through the
property sheets as they have a special graphical setting (e.g., the
option to set the type sizes).

7.2.2 Option Scopes
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Each option has also a scope. Refer to the following table.

Table 7-2. Option Scopes

Scope

Description

Application

The option has to be set for all files (Compilation Units) of an
application. A typical example is an option to set the memory
model. Mixing object files will have unpredictable results.

Compilation Unit

This option is set for each compilation unit for an application
differently. Mixing objects in an application is possible.

Function The option may be set for each function differently. Such an
option may be used with the option: " -
OdocF=""<optionx>".

None The option scope is not related to a specific code part. A

typical example are the options for the message

management.

The available options are arranged into different groups. A sheet is available for each of
these groups. The content of the list box depends on the selected sheets.

7.2.3 Option Detail Description

The remainder of this section describes each of the Compiler options available for the
Compiler. The options are listed in alphabetical order. Each is divided into several

sections listed in the following table.

Table 7-3. Compiler Option - Documentation Topics

Topic Description

Group HOST, LANGUAGE, OPTIMIZATIONS, OUTPUT, INPUT,
CODE GENERATION, MESSAGES, or VARIOUS.

Scope Application, Compilation Unit, Function, or None

Syntax Specifies the syntax of the option in an EBNF format

Arguments Describes and lists optional and required arguments for the
option

Default Shows the default setting for the option

Defines List of defines related to the compiler option

Pragma List of pragmas related to the compiler option

Description Provides a detailed description of the option and how to use it

Example Gives an example of usage, and effects of the option where
possible. compiler settings, source code and Linker PRM files
are displayed where applicable. The example shows an entry
in the default.env fora PC.

See also Names related options
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7.2.3.1 Using Special Modifiers

With some options, it is possible to use special modifiers. However, some modifiers may
not make sense for all options. This section describes those modifiers.

The following table lists the supported modifiers.
Table 7-4. Compiler Option Modifiers

Modifier Description

Path including file separator

o
o]

Filename in strict 8.3 format

o
=

Filename without extension

oe
]

Extension in strict 8.3 format

o°
3

Extension

o\°
(]

Path + filename without extension

o°
h

o

A double quote (") if the filename, the path or the extension
contains a space

o°

A single quote (') if the filename, the path or the extension
contains a space

o\°

(ENV) Replaces it with the contents of an environment variable

o\°
o°

Generates a single " %'

7.2.3.1.1 Examples

For the following examples, the actual base filename for the modifiers is: c:\Freescale\my

demo\TheWholeThing.myEXt .

sp gives the path only with a file separator:

C:\Freescale\my demo\

sn results in the filename in 8.3 format (that is, the name with only eight characters):

TheWhole

sn returns just the filename without extension:
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TheWholeThing

sz gives the extension in 8.3 format (that is, the extension with only three characters)

myE

se 1S used for the whole extension:

myEXt

s£ gives the path plus the filename:

C:\Freescale\my demo\TheWholeThing

Because the path contains a space, using s or ' is recommended: Thus, srs£s+ results in:
(using double quotes)

"C:\Freescale\my demo\TheWholeThing"

where s 's£5' results in: (using single quotes)

“C:\Freescale\my demo\TheWholeThing'

s (envVariable) uses an environment variable. A file separator following after =
envVariable) is ignored if the environment variable is empty or does not exist. In other
words, if TexTeatH 1S S€t tO: TEXTPATH=C:\Freescale\txt, % (TEXTPATH) \myfile.txt 1S replaced
with:

C:\Freescale\txt\myfile.txt

But if rexTeats does not exist or is empty, % (TEXTPATH) \myfile.txt 1S Set tO:

myfile.txt

A s may be used to print a percent sign. Using sess results in:

o\
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myExt%

7.2.3.2 -!: Filenames are Clipped to DOS Length

Group
INPUT
Scope
Compilation Unit
Syntax
Arguments
None
Default
None
Defines
None
Pragmas
None
Description

This option, called cut, is very useful when compiling files copied from an MS-DOS file
system. Filenames are clipped to DOS length (eight characters).

Listing: Example of the cut option, -!

The cut option truncates the following include directive: #include "mylongfilename.h"

to:
#include "mylongfi.h"

7.2.3.3 -Addincl: Additional Include File
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Group

INPUT

Scope
Compilation Unit

Syntax

-AddIncl"<fileName>"

Arguments

<fileName>: Name of the included file
Default

None

Defines

None

Pragmas

None

Description

Chapter 7 Compiler Options

Includes the specified file at the beginning of the compilation unit. It has the same effect
as if written at the beginning of the compilation unit using double quotes (. .."):

#include "my headerfile.h"

Example

See the following listing for the -aadarnc1 compiler option that includes the above header

file.
Listing: -AddIncl example

-AddIncl"my headerfile.h"

See also

-I: Include File Path compiler option

7.2.3.4 -Ansi: Strict ANSI
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Group
LANGUAGE
Scope
Function
Syntax
-Ansi
Arguments
None
Default
None
Defines
__sTpC__
Pragmas
None
Description

The -ansi option forces the Compiler to follow strict ANSI C language conversions.
When -ansi is specified, all non ANSI-compliant keywords (e.g., _asm, far and _ near)
are not accepted by the Compiler, and the Compiler generates an error.

The ANSI-C compiler also does not allow C++ style comments (those started with //).
To allow C++ comments, even with -ansi set, the -Cppc: C++ Comments in ANSI-C
compiler option must be set.

The asm keyword is also not allowed if -ansi 1s set. To use inline assembly, even with -
ansi Set, use  asm instead of asm.

The Compiler defines _stoc__ as 1 if this option is set, or as o if this option is not set.

7.2.3.5 -ArgFile: Specify a file from which additional command line
options will be read

Group
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HOST

Scope

Function

Syntax

-ArgFile<filename>

Arguments

<filename>: Specify the file containing the options to be passed in the command line.
Description

The options present in the file are appended to existing command line options.
Example

Considering that a file named option.txt is used and that it contains the "-Mt" option then
crs08.exe -ArgFileoption.txt command line will be equivalent to crs08.exe -Mt.

7.2.3.6 -BfaB: Bitfield Byte Allocation

Group

CODE GENERATION
Scope

Function

Syntax
-BfaB (MS|LS)

Arguments

ms: Most significant bit in byte first (left to right)
rs: Least significant bit in byte first (right to left)
Default

-BfaBLS
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Defines

__ BITFIELD MSWORD FIRST
__BITFIELD LSWORD FIRST
__BITFIELD MSBYTE FIRST _
__ BITFIELD LSBYTE FIRST
__ _BITFIELD MSBIT FIRST
__BITFIELD LSBIT FIRST
Pragmas

None

Description

Normally, bits in byte bitfields are allocated from the least significant bit to the most
significant bit. This produces less code overhead if a byte bitfield is allocated only
partially.

Example
The following listing uses the default condition and uses the three least significant bits.

Listing: Example struct used for the next listing

struct {unsigned char b: 3; } B;
// the default is using the 3 least significant bits

This allows just a mask operation without any shift to access the bitfield.

To change this allocation order, you can use the -srasus Or -srasLs options, shown in the
the following listing.

Listing: Examples of changing the bitfield allocation order

struct {
char bl:1;

char b2:1;
char b3:1;
char b4:1;
char b5:1;
} myBitfield;

7 0
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|bl|b2|b3|b4|b5|####| (-BfaBMS)
. ;
S —
Seeabo
Bitfield Allocation

7.2.3.7 -BfaGapLimitBits: Bitfield Gap Limit

Group

CODE GENERATION
Scope

Function

Syntax
-BfaGapLimitBits<numbers>

Arguments

<number>: Positive number specifying the maximum number of bits for a gap
Default

1

Defines

None

Pragmas

None

Description
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The bitfield allocation tries to avoid crossing a byte boundary whenever possible. To
achieve optimized accesses, the compiler may insert some padding or gap bits to reach
this. This option enables you to affect the maximum number of gap bits allowed.

Example

In the example in the following listing, assume that you have specified a 3-bit maximum
gap, i.e., -BfaGapLimitBits3.

Listing: Bitfield allocation

struct {
unsigned char a: 7;

unsigned char b: 5;
unsigned char c: 4;

} B;

The compiler allocates struct = with 3 bytes. First, the compiler allocates the 7 bits of a.
Then the compiler tries to allocate the 5 bits of v, but this would cross a byte boundary.
Because the gap of 1 bit is smaller than the specified gap of 3 bits, » is allocated in the
next byte. Then the allocation starts for c. After the allocation of » there are 3 bits left.
Because the gap is 3 bits, c is allocated in the next byte. If the maximum gap size were
specified to zero, all 16 bits of B would be allocated in two bytes. Since the gap limit is
set to 3, and the gap required for allocating c in the next byte is also 3, the compiler will
use a 16-bit word as the allocation unit. Both b and ¢ will be allocated within this word.

Assuming we initialize an instance of B as below:

Bs=1{2,7,5},

we get the following memory layouts:

-BfaGapLimitBits1 : 53 82

-BfaGapLimitBits3 : 02 00 A7

-BfaGapLimitBits4 : 02 07 05 m

The following listing specifies a maximum size of two bits for a gap.

Listing: Example where the maximum number of gap bits is two

-BfaGapLimitBits2

See also

Bitfield Allocation
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7.2.3.8 -BfaTSR: Bitfield Type-Size Reduction

Group

CODE GENERATION
Scope

Function

Syntax
-BfaTSR [ON|OFF]

Arguments

on: Bitfield Type Size Reduction enabled
orr: Bitfield Type-Size Reduction disabled
Default

-BfaTSRON

Defines

__BITFIELD TYPE SIZE REDUCTION
__BITFIELD NO TYPE SIZE REDUCTION
Pragmas

None

Description

This option is configurable whether or not the compiler uses type-size reduction for
bitfields. Type-size reduction means that the compiler can reduce the type of an int
bitfield to a cnar bitfield if it fits into a character. This allows the compiler to allocate
memory only for one byte instead of for an integer.

Examples
The following listings demonstrate the effects of -erarsrott and -starsron, respectively.

Listing: -BfaTSRoff
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struct({
long bl:4;

long b2:4;
} myBitfield;
31 7 3 0

| [ b2 | b1 | -BfaTSRoff

|[b2 | bl | -BfaTSRon

Example
-BfaTSRon

See also

Bitfield Type Reduction

7.2.3.9 -C++ (-C++f, -C++e, -C++c): C++ Support

Group
LANGUAGE
Scope
Compilation Unit

Syntax
-C++ (flelc)
Arguments

¢ : Full ANSI Draft C++ support
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e : Embedded C++ support (EC++)

c : compactC++ support (cC++)
Default
None

Defines
__cplusplus

Pragmas
None
Description

With this option enabled, the Compiler behaves as a C++ Compiler. You can choose
between three different types of C++:

e Full ANSI Draft C++ supports the whole C++ language.

* Embedded C++ (EC++) supports a constant subset of the C++ language. EC++ does
not support inefficient things like templates, multiple inheritance, virtual base classes
and exception handling.

* compactC++ (cC++) supports a configurable subset of the C++ language. You can
configure this subset with the option -cn.

If the option is not set, the Compiler behaves as an ANSI-C Compiler.

If the option is enabled and the source file name extension is =.c, the Compiler behaves as
a C++ Compiler.

If the option is not set, but the source filename extension is .cpp Or .cxx, the Compiler
behaves as if the -c++£ option were set.

Example

COMPOPTIONS=-C++£f

See Also

-Cn: Disable compactC++ features

7.2.3.10 -Cc: Allocate Const Objects into ROM
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Group

OUTPUT

Scope
Compilation Unit

Syntax
-Cc

Arguments

None

Default

None

Defines

None

Pragmas

#pragma INTO_ROM: Put Next Variable Definition into ROM
Description

The Linker prepares no initialization for objects allocated into a read-only section. The
startup code does not have to copy the constant data.

You may also put variables into the rom_var segment by using the segment pragma (see
the Linker manual).

With #pragma const_secrron for constant segment allocation, variables declared as const
are allocated in this segment.

If the current data segment is not the default segment, const objects in that user-defined
segment are not allocated in the rom_var segment but remain in the segment defined by the
user. If that data segment happens to contain onlyconst objects, it may be allocated in a
ROM memory section (for more information, refer to the Linker section of the Build
Tools manual).

NOTE
In the ELF/DW ARF object-file format, constants are allocated
into the .rodata section.
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NOTE
The Compiler uses the default addressing mode for the
constants specified by the memory model.

Example

See also

Segmentation

Linker section in the Build Tools manual

-F (-F2, -F20): Object File Format option

#pragma INTO_ROM: Put Next Variable Definition into ROM

7.2.3.11 -Ccx: Cosmic Compatibility Mode for Space Modifiers and
Interrupt Handlers

Group
LANGUAGE
Scope
Compilation Unit

Syntax

-Ccx

Arguments
None
Default
None
Defines
None
Pragmas
None

Description
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This option allows Cosmic style enear, efar and etiny space modifiers as well as
einterruptin your C code. The -anst option must be switched off. It is not necessary to
remove the Cosmic space modifiers from your application code. There is no need to place
the objects to sections addressable by the Cosmic space modifiers.

The following is done when a Cosmic modifier is parsed:

* The objects declared with the space modifier are always allocated in a special
Cosmic compatibility (_cx) section (regardless of which section pragma is set)
depending on the space modifier, on the const qualifier or if it is a function or a
variable.

* Space modifiers on the left hand side of a pointer declaration specify the pointer type
and pointer size, depending on the target.

See the example in the Listing: Cosmic Space Modifiers for a prn file describing the
placement of sections mentioned in the following table.

Table 7-5. Cosmic Modifier Handling

Definition

Placement to _CX section

@tiny int my_var

_CX_DATA TINY

@near int my var

_CX_DATA NEAR

efar int my var

_CX_DATA FAR

const @tiny int my cvar

_CX_CONST_TINY

const @near int my cvar

_CX_CONST_ NEAR

const @far int my cvar

_CX_CONST_FAR

@tiny void my fun(void)

_CX_CODE_TINY

@near void my fun(void)

_CX_CODE_NEAR

@far void my fun(void)

_CX_CODE_FAR

@interrupt void my fun(void)

_CX_CODE_INTERRUPT

For further information about porting applications from Cosmic to the CodeWarrior IDE,
refer to the technical note TN234. The following table indicates how space modifiers are

mapped for the RSO8.

Table 7-6. Cosmic Space modifier mapping for the RS08

Definition Keyword Mapping
@tiny ignored
@near ignored
@far ignored

Refer to the following listing for an example of the -Ccx compiler option.

Listing: Cosmic Space Modifiers
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volatile @tiny char tiny ch; extern @far const int table[100];

static @etiny char * @near ptr tab[10];
typedef @far int (*@far funptr) (void) ;

funptr my fun; /* banked and _ far calling conv. */

char etiny *tptr = &tiny ch;
char e@efar *fptr = (char efar *)&tiny ch;
Example for a prm file:
(16- and 24-bit addressable ROM;
8-, 16- and 24-bit addressable RAM)

SEGMENTS
MY ROM READ_ ONLY 0x2000 TO Ox7FFF;
MY BANK READ ONLY 0x508000 TO Ox50BFFF;
MY ZP READ WRITE 0xCO TO OxFF;
MY RAM READ WRITE 0xC000 TO OxCFFF;
MY DBANK READ WRITE 0x108000 TO Ox1O0BFFF;
END
PLACEMENT

DEFAULT ROM, ROM VAR,
_CX_CODE_NEAR, _CX CODE_TINY, _CX CONST TINY,
_CX_CONST_NEAR INTO MY ROM;
_CX_CODE_FAR, _CX_CONST FAR INTO MY BANK;
DEFAULT RAM, CX DATA NEAR INTO MY RAM;

_CX_DATA_FAR INTO MY DBANK;
_ZEROPAGE, _CX DATA TINY INTO MY ZP;
END
See also

Cosmic Manuals, Linker Manual, TN234

7.2.3.12 -Ci: Bigraph and Trigraph Support

Group
LANGUAGE
Scope
Function

Syntax

Arguments
None
Default

None

Chapter 7 Compiler Options

CodeWarrior Development Studio for Microcontrollers V10.x RS08 Build Tools Reference Manual, Rev.

10.6, 01/2014

Freescale Semiconductor, Inc.

181



A 4
4\ |
vumpiler Option Details
Defines
_ TRIGRAPHS_
Pragmas
None

Description

If certain tokens are not available on your keyboard, they are replaced with keywords as
shown in the following table.

Table 7-7. Keyword Alternatives for Unavailable Tokens

Bigraph Keyword | Token Replaced Trigraph Token Replaced Additional Token Replaced
Keyword Keyword
<% } ??= # and &&
%> } ??/ \ and_eq &=
<: [ 27! ~ bitand &
1> ] ?7? ( [ bitor
%: # ?27?) 1 compl ~
%:%: ## 2?1 | not !
??< { or [
27> } or_eq =
?7- ~ Xor ~
Xor_eq *=
not_eq I =
NOTE
Additional keywords are not allowed as identifiers if this option
is enabled.
Example
-ci

The example in the following listing shows the use of trigraphs, bigraphs, and the
additional keywords with the corresponding normal C source.

Listing: Trigraphs, Bigraphs, and Additional Keywords

int Trigraphs (int argc, char * argv??(??)) ?°?<

if (argc<l ??!??! *argv??(1??)=='??/0') return O;
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printf ("Hello, %s??/n", argv??(1l??));
27>
%:define TEST NEW_THIS 5
%:define cat(a,b) a%:%:b
??=define arraycheck(a,b,c) a??(i??) ??2!1?2?! b??(i??)
int i;
int cat(a,b);
char a<:10:>;
char b<:10:>;
void Trigraph2 (void) <%
if (i and ab) <%
i and eq TEST NEW THIS;
i = 1 bitand 0x03;
i = i bitor 0x8;
i = compl i;
i = not i;
%> else if (ab or i) <%
i or eqg 0x5;
i = i xor 0x12;
i xor eq 99;

%> else if (i not_eq 5) <%

cat(a,b) = 5;
if (a??(i??) || blil)<%%>
if (arraycheck(a,b,1i)) <%
i=20;
%>
%>
%>
/* is the same as ... */

int Trigraphs (int argc, char * argv[]) {
if (arge<l || *argv[1]=='\0') return O;
printf ("Hello, %s\n", argv[l]);

}

#define TEST NEW_THIS 5

#define cat(a,b) a##b
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#define arraycheck(a,b,c) ali] || bli]

int

int cat(a,b);

i;

char al[10];

char b[10];

void Trigraph2 (void) {

if (i && ab) {

i

i

&= TEST NEW_THIS;

i & 0x03;

i | o0x8;

} else if (i 1= 5) {

cat (a,b)

if (ali]

if

7.2.3.13

Group

= 5;

|| Iil) {}

(arraycheck(a,b,i)) {

-Cn: Disable compactC++ features

LANGUAGE

Scope

Compilation Unit

Syntax
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-Cn [= {VE|Tpl|Ptm|Mih|Ctr|Cpr}]

Arguments
ve: Do not allow virtual functions
tp1: Do not allow templates
rem: DO not allow pointer to member
min: Do not allow multiple inheritance and virtual base classes
cer: Do not create compiler defined functions
cpr: Do not allow class parameters and class returns
Default
None
Defines
None
Pragmas
None
Description
If the -c++c option is enabled, you can disable the following compactC++ features:
* vt : Virtual functions are not allowed.
Avoid having virtual tables that consume a lot of memory.
* mp1 : Templates are not allowed.
Avoid having many generated functions perform similar operations.
* pen @ Pointer to member not allowed.
Avoid having pointer-to-member objects that consume a lot of memory.
* minh : Multiple inheritance is not allowed.

Avoid having complex class hierarchies. Because virtual base classes are logical only
when used with multiple inheritance, they are also not allowed.

* cer : The C++ Compiler can generate several kinds of functions, if necessary:
 Default Constructor
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* Copy Constructor
* Destructor
» Assignment operator

With this option enabled, the Compiler does not create those functions. This is
useful when compiling C sources with the C++ Compiler, assuming you do not
want C structures to acquire member functions.

* cpr : Class parameters and class returns are not allowed.
Avoid overhead with Copy Constructor and Destructor calls when passing

parameters, and passing return values of class type.

Example

-C++c -Cn=Ctr

7.2.3.14 -Cni: No Integral Promotion

Group
OPTIMIZATIONS
Scope

Function

Syntax
-Cni

Arguments
None
Default
None
Defines

CNT

Pragmas
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None
Description

Enhances code density of character operations by omitting integral promotion. This
option enables a non ANSI-C compliant behavior.

In ANSI-C operations with data types, anything smaller than int must be promoted to int
(integral promotion). With this rule, adding two unsigned character variables results in a
zero-extension of each character operand, and then adding them back in as int operands.
If the result must be stored back into a character, this integral promotion is not necessary.
When this option is set, promotion is avoided where possible.

The code size may be decreased if this option is set because operations may be performed
on a character base instead of an integer base.

The -cni option enhances character operation code density by omitting integral
promotion.

Consider the following:

* In most expressions, ANSI-C requires char type variables to be extended to the next
larger type int, which is required to be at least 16-bit in size by the ANSI standard.

* The -cni option suppresses this ANSI-C behavior and thus allows 'characters' and
'character sized constants' to be used in expressions. This option does not conform to
ANSI standards. Code compiled with this option is not portable.

* The ANSI standard requires that 'old style declarations' of functions using the char
parameter, as shown in the below listing, be extended to int. The -cni option disables
this extension and saves additional RAM.

Example
See the following listing for an example of "no integer promotion."

Listing: Definition of an "old style function' using a char parameter.

old style func (a, b, c)
char a, b, c¢;

{

}

The space reserved for a, b, and c is just one byte each, instead of two.

For expressions containing different types of variables, the following conversion rules
apply:
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* If both variables are of type signed cnar, the expression is evaluated signed.
* If one of two variables is of type unsigned char, the expression is evaluated unsigned,

regardless of whether the other variable is of type signed Or unsigned char.

If one operand is of another type than signed or unsigned char, the usual ANSI-C
arithmetic conversions are applied.

If constants are in the character range, they are treated as characters. Remember that
the cnar type is signed and applies to the constants -128 to 127. All constants greater
than 127, (i.e., 128, 129, etc.) are treated as integer. If you want them treated as
characters, they must be cast (refer to the following listing).

Listing: Casting integers to signed char

signed char a, b;
if (a > b * (signed char) 129)

NOTE
This option is ignored with the -ansi Compiler switch
active.

NOTE

With this option set, the code that is generated does not
conform to the ANSI standard. In other words: the code
generated is wrong if you apply the ANSI standard as
reference. Using this option is not recommended in most
cases.

7.2.3.15 -Cppc: C++ Comments in ANSI-C

Group
LANGUAGE

Scope

Function

Syntax

-Cppc

Arguments

None
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Default

By default, the Compiler does not allow C++ comments if the -Ansi: Strict ANSI
compiler option is set.

Defines
None
Pragmas
None
Description

The -ansi option forces the compiler to conform to the ANSI-C standard. Because a strict
ANSI-C compiler rejects any C++ comments (started with //), this option may be used to
allow C++ comments (refer to the following listing).

Listing: Using -Cppc to allow C++ comments
-Cppc

/* This allows the code containing C++ comments to be compiled with the
-Ansi option set */

void foo(void) // this is a C++ comment

See also

-Ansi: Strict ANSI

7.2.3.16 -Cq: Propagate const and volatile qualifiers for structs

Group
LANGUAGE
Scope
Application
Syntax
_Cq
Arguments
None
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Default
None
Defines
None
Pragmas
None
Description

This option propagates const and volatile qualifiers for structures. That means, if all
members of a structure are constant, the structure itself is constant as well. The same
happens with the vo1atiie qualifier. If the structure is declared as constant Or volatile, all
its members are constant O volatile, respectively. Consider the following example.

Example

The source code in the following listing declares two structs, each of which has a const
member.

Listing: Be careful to not write to a constant struct

struct {
const field;

} s1, s2;
void foo (void)
sl = s2; // struct copy

sl.field = 3; // error: modifiable lvalue expected

}

In the above example, the field in the struct 1s constant, but not the struct itself. Thus the
struct COPY s1 - s2 1S legal, even if the field of the scruce is constant. But, a write access
to the scruce field causes an error message. Using the -cq option propagates the
qualification (const) of the fields to the whole struct or array. In the above example, the
struct COPY Causes an error message.

7.2.3.17 -CswMaxLF: Maximum Load Factor for Switch Tables

Group
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CODE GENERATION

Scope
Function

Syntax
-CswMaxLF<number>

Arguments

<number>: @ humber in the range of 0 - 100 denoting the maximum load factor
Default

Backend-dependent

Defines

None

Pragmas

None

Description

Allows changing the default strategy of the Compiler to use tables for switch statements.

NOTE

This option is only available if the compiler supports switch
tables.

Normally the Compiler uses a table for switches with more than about eight labels if the
table is filled between 80% (minimum load factor of 80) and 100% (maximum load
factor of 100). If there are not enough labels for a table or the table is not filled, a branch
tree is generated (tree of if-else-if-else). This branch tree is like an “unrolled' binary
search in a table which quickly evaluates the associated label for a switch expression.

Using a branch tree instead of a table improves code execution speed, but may increase
code size. In addition, because the branch tree itself uses no special runtime routine for
switch expression evaluation, debugging may be more seamless.

Specifying a load factor means that tables are generated in specific “fuel' status:
The table in the following listing is filled to 90% (labels for “0' to *9', except for °5").

Listing: Load factor example
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switch (i) {
case 0: ...
case 1: ...
case 2
case 3:
case 4: ...
// case 5: ...
case 6: ...
case 7: ...
case 8: ...
case 9: ...
default

Assumed that the minimum load factor is set to 50% and setting the maximum load factor
for the above case to 80%, a branch tree is generated instead a table. But setting the
maximum load factor to 95% produces a table.

To guarantee that tables are generated for switches with full tables only, set the table
minimum and maximum load factors to 100:

-CswMinLF100 -CswMaxLF100.
See also
Compiler options:

e -CswMinLB: Minimum Number of Labels for Switch Tables
e -CswMinSLB: Minimum Number of Labels for Switch Search Tables
e -CswMinLF: Minimum Load Factor for Switch Tables

7.2.3.18 -CswMinLB: Minimum Number of Labels for Switch Tables

Group

CODE GENERATION
Scope

Function

Syntax
-CswMinLB<number>

Arguments

<number>: a positive number denoting the number of labels.
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Default

Backend-dependent
Defines

None

Pragmas

None

Description

This option allows changing the default strategy of the Compiler using tables for switch
statements.

NOTE

This option is only available if the compiler supports switch
tables.

Normally the Compiler uses a table for switches with more than about 8 labels (case
entries) (actually this number is highly backend-dependent). If there are not enough
labels for a table, a branch tree is generated (tree of if-else-if-else). This branch tree is
like an “unrolled' binary search in a table which evaluates very fast the associated label
for a switch expression.

Using a branch tree instead of a table may increases the code execution speed, but it
probably increases the code size. In addition, because the branch tree itself uses no
special runtime routine for switch expression evaluation, debugging may be much easier.

To disable any tables for switch statements, just set the minimum number of labels
needed for a table to a high value (e.g., 9999):

-CswMinLB9999 -CswMinSLB9999.

When disabling simple tables it usually makes sense also to disable search tables with the
-CswMinsLB Option.

See also
Compiler options :

e -CswMinLF: Minimum Load Factor for Switch Tables
e -CswMinSLB: Minimum Number of Labels for Switch Search Tables
e -CswMaxLF: Maximum Load Factor for Switch Tables
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7.2.3.19 -CswMinLF: Minimum Load Factor for Switch Tables

Group

CODE GENERATION
Scope

Function

Syntax
-CswMinLF<number>

Arguments

<number>: @ number in the range of 0 - 100 denoting the minimum load factor
Default

Backend-dependent

Defines

None

Pragmas

None

Description

Allows the Compiler to use tables for switch statements.
NOTE

This option is only available if the compiler supports switch
tables.

Normally the Compiler uses a table for switches with more than about 8 labels and if the
table is filled between 80% (minimum load factor of 80) and 100% (maximum load
factor of 100). If there are not enough labels for a table or the table is not filled, a branch
tree is generated (tree of if-else-if-else). This branch tree is like an “unrolled' binary
search in a table which quickly evaluates the associated label for a switch expression.

Using a branch tree instead of a table improves code execution speed, but may increase
code size. In addition, because the branch tree itself uses no special runtime routine for
switch expression evaluation, debugging is more seamless.

Specifying a load factor means that tables are generated in specific “fuel' status:
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The table in the following listing is filled to 90% (labels for “0' to *9', except for °5").

Listing: Load factor example

switch(i) {
case 0: ...
case 1: ...
case 2
case 3:
case 4: ...
// case 5: ...
case 6: ...
case 7: ...
case 8: ...
case 9: ...
default

Assuming that the maximum load factor is set to 100% and the minimum load factor for
the above case is set to 90%, this still generates a table. But setting the minimum load
factor to 95% produces a branch tree.

To guarantee that tables are generated for switches with full tables only, set the minimum
and maximum table load factors to 100:

-CswMinLF100-CswMaxLF100.
See also
Compiler options :

e -CswMinLB: Minimum Number of Labels for Switch Tables
e -CswMinSLB: Minimum Number of Labels for Switch Search Tables
e -CswMaxLF: Maximum Load Factor for Switch Tables

7.2.3.20 -CswMinSLB: Minimum Number of Labels for Switch Search

Tables
Group
CODE GENERATION
Scope
Function
Syntax
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-CswMinSLB<number>

Arguments

<number>: a positive number denoting the number of labels
Default

Backend-dependent

Defines

None

Pragmas

None

Description

Allows the Compiler to use tables for switch statements.

NOTE

This option is only available if the compiler supports search
tables.

Switch tables are implemented in different ways. When almost all case entries in some
range are given, a table containing only branch targets is used. Using such a dense table is
efficient because only the correct entry is accessed. When large holes exist in some areas,
a table form can still be used.

But now the case entry and its corresponding branch target are encoded in the table. This
is called a search table. A complex runtime routine must be used to access a search table.
This routine checks all entries until it finds the matching one. Search tables execute
slowly.

Using a search table improves code density, but the execution time increases. Every time
an entry in a search table must be found, all previous entries must be checked first. For a
dense table, the right offset is computed and accessed. In addition, note that all backends
implement search tables (if at all) by using a complex runtime routine. This may make
debugging more complex.

To disable search tables for switch statements, set the minimum number of labels needed
for a table to a high value (e.g., 9999): -cswminsrog9s.

See also

Compiler options :

CodeWarrior Development Studio for Microcontrollers V10.x RS08 Build Tools Reference Manual, Rev.
10.6, 01/2014

196 Freescale Semiconductor, Inc.




A
4

4
A

4
Chapter 7 Compiler Options

e -CswMinLB: Minimum Number of Labels for Switch Tables
e -CswMinLF: Minimum Load Factor for Switch Tables
e -CswMaxLF: Maximum Load Factor for Switch Tables

7.2.3.21 -Cu: Loop Unrolling

Group
OPTIMIZATIONS
Scope

Function

Syntax

-Cu[=i<numbers>]

Arguments
<number>: Number of iterations for unrolling, between 0 and 1024
Default
None
Defines
None
Pragmas
#pragma LOOP_UNROLL: Force Loop Unrolling
#pragma NO_LOOP_UNROLL: Disable Loop Unrolling
Description
Enables loop unrolling with the following restrictions:

* Only simple tor statements are unrolled, e.g.,

for (1=0; i<10; 1++)

* Initialization and test of the loop counter must be done with a constant.
* Only <, >, <=, >= are permitted in a condition.

* Only ++ or -- are allowed for the loop variable increment or decrement.
* The loop counter must be integral.
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* No change of the loop counter is allowed within the loop.

* The loop counter must not be used on the left side of an assignment.

* No address operator (&) is allowed on the loop counter within the loop.

* Only small loops are unrolled:

* Loops with few statements within the loop.

* Loops with fewer than 16 increments or decrements of the loop counter. The bound
may be changed with the optional argument -i<numbers. The -cu=i20 option unrolls
loops with a maximum of 20 iterations.

Examples
Listing: for Loop

-Cu int i, j;
j = 0;
for (i=0; i<3; i++) {
j o+= 1;
}
When the -cu compiler option is used, the Compiler issues an information message

Unrolling loop and transforms this loop as shown in the following listing:

Listing: Transformation of the for Loop

j o+
i

1; j += 2;

3;

The Compiler also transforms some special loops, i.e., loops with a constant condition or
loops with only one pass:

Listing: Example for a loop with a constant condition

for (i=1; i>3; i++) { j o+= i;

}

The Compiler issues an information message Constant condition found, removing loop
and transforms the loop into a simple assignment, because the loop body is never
executed:

i=1;

Listing: Example for a loop with only one pass

for (i=1; i<2; i++) { j o+= i;

}

The Compiler issues a warning 'Unrolling loop' and transforms the for loop into
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because the loop body is executed only once.

7.2.3.22 -Cx: Switch Off Code Generation

Group

CODE GENERATION
Scope

Compilation Unit

Syntax

-Cx

Arguments
None
Default
None
Defines
None
Pragmas
None
Description

The -cx compiler option disables the code generation process of the Compiler. No object
code is generated, though the Compiler performs a syntactical check of the source code.
This allows a quick test if the Compiler accepts the source without errors.

7.2.3.23 -D: Macro Definition

Group
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LANGUAGE
Scope
Compilation Unit

Syntax

-D<identifier>[=<value>]

Arguments

<identifiers: identifier to be defined

<values: value for <identifiers, anything except - and <a blanks
Default

None

Defines

None

Pragmas

None

Description

The Compiler allows the definition of a macro on the command line. The effect is the
same as having a # derine directive at the very beginning of the source file.

-DDEBUG=0

This is the same as writing:

#define DEBUG 0

in the source file.

If you need strings with blanks in your macro definition, there are two ways. Either use
escape sequences or double quotes:

-dPath="Path\40with\40spaces"
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-d"Path=""Path with spaces"""

NOTE
Blanks are not allowed after the -p option; the first blank
terminates this option. Also, macro parameters are not
supported.

7.2.3.24 -Ec: Conversion from 'const T*' to 'T*'

Group
LANGUAGE
Scope
Function

Syntax
-Ec

Arguments
None
Default
None
Description

If this non-ANSI compliant extension is enabled, a pointer to a constant type is treated
like a pointer to the non-constant equivalent of the type. Earlier Compilers did not check
a store to a constant object through a pointer. This option is useful if some older source
has to be compiled.

Defines
None
Pragmas
None

Examples
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See the following listings for examples using -sc conversions.

Listing: Conversion from 'const T*' to 'T*

void £() {
int *i;

const int *j;
i=j; /* C++ illegal, but OK with -Ec! */
}
struct A {
int i;
bi
void g() {
const struct A *a;
a->i=3; /* ANSI C/C++ illegal, but OK with -Ec! */
}
void h() {
const int *i;
*1=23; /* ANSI-C/C++ illegal, but OK with -Ec! */
}
Listing: Assigning a value to a ''constant'' pointer

-Ec
void foo(const int *p) {

*p = 0; // Some Compilers do not issue an error.

7.2.3.25 -Eencrypt: Encrypt Files

Group

OUTPUT

Scope
Compilation Unit

Syntax
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-Eencrypt [=<filename>]

Arguments
<filenames: The name of the file to be generated

It may contain special modifiers (for more information, refer to the Using Special
Modifiers topic).

Default
The default filename is s£.ese. A file named fun.c creates an encrypted file named fun.ec.
Description

All files passed together with this option are encrypted using the given key with the -
Ekey: Encryption Key option.

NOTE
This option is only available or operative with a license for the
following feature: HIxxxx30, where xxxx is the feature number
of the compiler for a specific target.

Defines
None
Pragmas
None

Example
fun.c fun.h -Ekeyl234567 -Eencrypt=%n.e%e

This encrypts the fun.c file using the 1234567 key to the fun.ec file, and the fun.n file to the
fun.eh file.

The encrypted fun.ec and fun.en files may be passed to a client. The client is able to
compile the encrypted files without the key by compiling the following file:

fun.ec

See also

-Ekey: Encryption Key

CodeWarrior Development Studio for Microcontrollers V10.x RS08 Build Tools Reference Manual, Rev.
10.6, 01/2014

Freescale Semiconductor, Inc. 203




A 4
4\ |

vumpiler Option Details

7.2.3.26 -Ekey: Encryption Key

Group

OUTPUT

Scope
Compilation Unit

Syntax
-Ekey<keyNumber>

Arguments

<keyNumber>

Default

The default encryption key is 0. Using this default is not recommended.
Description

This option is used to encrypt files with the given key number ( -gencrypt option).

NOTE
This option is only available or operative with a license for the
following feature: HIxxxx30 where xxxx 1s the feature number
of the compiler for a specific target.

Defines
None
Pragmas
None

Example
fun.c -Ekeyl234567 -Eencrypt=%n.e%e

This encrypts the fun.' file using the 1234567 key.

See also
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-Eencrypt: Encrypt Files

7.2.3.27 -Env: Set Environment Variable

Group

HOST

Scope
Compilation Unit

Syntax
-Env<Environment Variable>=<Variable Setting>

Arguments

<Environment Variables: Environment variable to be set
<variable Setting>: Setting of the environment variable
Default

None

Description

This option sets an environment variable. This environment variable may be used in the
maker, or used to overwrite system environment variables.

Defines
None
Pragmas
None

Example
-EnvOBJPATH=\sources\obj
This is the same as:

OBJPATH=\sources\obj
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in the gefault.env file.

Use the following syntax to use an environment variable using filenames with spaces:
-Env"OBJPATH=\program files"

See also

Environment

7.2.3.28 -F (-F2, -F20): Object File Format

Group
OUTPUT
Scope
Application
Syntax

-F(2|20)

Arguments

2: ELF/DWAREF 2.0 object-file format

20: compatible ELF/DWAREF 2.0 object-file format
NOTE

Not all object-file formats may be available for a target.
Default
-F2
Defines
__FLF_OBJECT_FILE_FORMAT _
Pragmas
None

Description
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The Compiler writes the code and debugging info after compilation into an object file.
The Compiler produces an ELF/DWARF object file when the -r2 option is set. This
object-file format may also be supported by other Compiler vendors.

In the Compiler ELF/DWARF 2.0 output, some constructs written in previous versions
were not conforming to the ELF standard because the standard was not clear enough in
this area. Because old versions of the simulator or debugger (V5.2 or earlier) are not able
to load the corrected new format, the old behavior can still be produced by using -£2o
instead of -t2. Some old versions of the debugger (simulator or debugger V5.2 or earlier)
generate a GPF when a new absolute file is loaded. If you want to use the older versions,
use -f20 instead of -£2. New versions of the debugger are able to load both formats
correctly. Also, some older ELF/DW AREF object file loaders from emulator vendors may
require you to set the -r20 option.

Note that it is recommended to use the ELF/DWARF 2.0 format instead of the ELF/
DWAREF 1.1. The 2.0 format is much more generic. In addition, it supports multiple
include files plus modifications of the basic generic types (e.g., floating point format).
Debug information is also more robust.

7.2.3.29 -Fd: Double is IEEE32

Group

CODE GENERATION
Scope

Application

Syntax

-Fd

Arguments
None
Default
None
Defines

See -T: Flexible Type Management
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Pragmas
See -T
Description

Allows you to change the float or double format. By default, float is 1eees2 and doubles
dIc IEEE64.

When you set this option, all doubles are in 1eer32 instead of 1eemsa.

Floating point formats may be also changed with the -t option.

7.2.3.30 -H: Short Help

Group
VARIOUS
Scope
None
Syntax

-H
Arguments
None
Default
None
Defines
None
Pragmas
None
Description

The -u option causes the Compiler to display a short list (i.e., help list) of available
options within the Compiler window. Options are grouped into HOST, LANGUAGE,
OPTIMIZATIONS, OUTPUT, INPUT, CODE GENERATION, MESSAGES, and
VARIOUS.
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Do not specify any other option or source file when you invoke the -u option.
Example

The following listing lists the short list options.

Listing: Short Help options

-H may produce the following list:
INPUT:

-1 Filenames are clipped to DOS length
-I Include file path

VARIOUS:

-H Prints this list of options

-V Prints the Compiler version

7.2.3.31 -I: Include File Path

Group

INPUT

Scope
Compilation Unit

Syntax
-I<path>

Arguments

<path>: path, terminated by a space or end-of-line
Default

None

Defines

None

Pragmas

None
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Description

Allows you to set include paths in addition to the LIBPATH, LIBRARYPATH: “include
<File>' Path and GENPATH: #include "File" Path environment variables. Paths specified
with this option have precedence over includes in the current directory, and paths

specified n GENPATH, LIBPATH, and LIBRARYPATH.

Example
-I. -I..\h -I\src\include

This directs the Compiler to search for header files first in the current directory (.), then
relative from the current directory in '..\n', and then in r\src\inc1uge'. If the file is not
found, the search continues with cenpars, Liepats, and Lieraryeata for header files in double
quotes ( #include"headerfile.h), and with vieeata and v1srarveaTs for header files in angular
brackets ( #include <stdio.h>).

See also

Input Files

-AddIncl: Additional Include File
LIBRARYPATH: “include <File>' Path

7.2.3.32 -IEA: Specify the address of the interrupt exit address
register

Specifies the address of the interrupt exit address register. By default, it is oxzo0.
Group

CODE GENERATION

Scope

Compilation Unit

7.2.3.33 -La: Generate Assembler Include File

Group
OUTPUT
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Scope
Function

Syntax
-La[=<filename>]

Arguments

<filename>: The name of the file to be generated

It may contain special modifiers (see Using Special Modifiers)
Default

No file created

Defines

None

Pragmas

None

Description

The -ra option causes the Compiler to generate an assembler include file when the
crEATE_asM_rIsTinG pragma occurs. The name of the created file is specified by this option.
If no name is specified, a default of st .inc is taken. To put the file into the directory
specified by the TEXTPATH: Text File Path environment variable, use the option -1a-
sn.inc. The z£ option already contains the path of the source file. When s is used, the
generated file is in the same directory as the source file.

The content of all modifiers refers to the main input file and not to the actual header file.
The main input file is the one specified on the command line.

Example

~La=asm.inc

See also

#pragma CREATE_ASM_LISTING: Create an Assembler Include File Listing

-La: Generate Assembler Include File
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7.2.3.34 -Lasm: Generate Listing File

Group
OUTPUT
Scope
Function

Syntax
-Lasm[=<filename>]

Arguments

<filename>: The name of the file to be generated.

It may contain special modifiers (see Using Special Modifiers).
Default

No file created.

Defines

None

Pragmas

None

Description

The -rasm Option causes the Compiler to generate an assembler listing file directly. All
assembler generated instructions are also printed to this file. The name of the file is
specified by this option. If no name is specified, a default of sn.1st is taken. The
TEXTPATH: Text File Path environment variable is used if the resulting filename
contains no path information.

The syntax does not always conform with the inline assembler or the assembler syntax.
Therefore, this option can only be used to review the generated code. It can not currently
be used to generate a file for assembly.

Example
-Lasm=asm.lst

See also
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7.2.3.35 -Lasmc: Configure Listing File

Group
OUTPUT
Scope
Function

Syntax
~Lasme [-{a|c|i|s|n|p|e|v]y}]

Arguments

a: Do not write the address

<: Do not write the code

i: Do not write the instruction

s: Do not write the source code

n: Do not write the function header
p: Do not write the source prolog

e: Do not write the source epilog

v: Do not write the compiler version
y: Do not write cycle information
Default

All printed together with the source
Defines

None

Pragmas

None

Description

Chapter 7 Compiler Options
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The -Lasmc option configures the output format of the listing file generated with the -
Lasm: Generate Listing File option. The addresses, the hex bytes, and the instructions are
selectively switched off.

The format of the listing file has the layout shown in the following listing. The letters in
brackets (1) indicate which suboption may be used to switch it off:

Listing: -Lasm configuration options

[vl] ANSI-C/cC++ Compiler V-5.0.1
[v]

[p] 1:
[p] 2: wvoid foo(void) {
[h]

[h] Function: foo

[h] Source : C:\Freescale\test.c
[h] Options : -Lasm=%n.lst

[h]

[s] 3: )

[a] 0000 [c] 3d [i] RTS
[e] 4:

[e] 5: // comments

[e] 6:

Example

-Lasmc=ac

7.2.3.36 -Ldf: Log Predefined Defines to File

Group

OUTPUT

Scope
Compilation Unit

Syntax
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-Ldf [="<file>"]
Arguments
<files: filename for the log file, default is predet .n.
Default
default <file> 1S predef.n.
Defines
None
Pragmas
None
Description

The -1ar option causes the Compiler to generate a text file that contains a list of the
compiler-defined #define. The default filename is preger.n, but may be changed (e.g., -
raf="myfile.n"). The file is generated in the directory specified by the TEXTPATH: Text
File Path environment variable. The defines written to this file depend on the actual
Compiler option settings (e.g., type size settings or ANSI compliance).

NOTE
The defines specified by the command line (-D: Macro
Definition option) are not included.

This option may be very useful for SQA. With this option it is possible to document
every #detine Which was used to compile all sources.

NOTE
This option only has an effect if a file is compiled. This option
1s unusable if you are not compiling a file.

Example

The following listing is an example which lists the contents of a file containing define
directives.

Listing: Displays the contents of a file where define directives are present

-Ldf This generates the predef.h filewith the following content:
/* resolved by preprocessor: LINE */

/* resolved by preprocessor: _ FILE _ */
/* resolved by preprocessor: _ DATE  */
/* resolved by preprocessor: _ TIME  *x/

#define @ STDC 0
#define _ VERSION__ 5004
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#define _ VERSION STR _ "V-5.0.4"
#define _ SMALL

#define  PTR SIZE 2

#define  BITFIELD LSBIT FIRST
#define _ BITFIELD MSBYTE FIRST
See also

-D: Macro Definition

7.2.3.37 -Li: List of Included Files to ".inc" File

Group

OUTPUT

Scope
Compilation Unit

Syntax

Arguments
None
Default
None
Defines
None
Pragmas
None
Description

The -1i option causes the Compiler to generate a text file which contains a list of the
#include files specified in the source. This text file shares the same name as the source file
but with the extension, «.inc. The files are stored in the path specified by the
TEXTPATH: Text File Path environment variable. The generated file may be used in
make files.
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Example

The following listing is an example where the -1i compiler option can be used to display
a file's contents when that file contains an included directive.

Listing: Display contents of a file when include directives are present

If the source file is:
D:\Compile\Sources\main.c:
/*D:\Compile\Sources\main.c*/

#include <hidef.h>
#include "derivative.h"
Then the generated file is:

D:\Compile\Sources\main.c : \

"C:\Freescale\CW MCU V10.x\MCU\lib\hc08c\include\hidef.h" \
"C:\Freescale\CW MCU V10.x\MCU\lib\hcoO8c\include\stddef.h" \
"C:\Freescale\CW MCU V10.x\MCU\lib\hcO08c\include\stdtypes.h" \
D:\Compile\Sources\derivative.h \
D:\Compile\Sources\MC9S08GT32.h

See also

-Lm: List of Included Files in Make Format

7.2.3.38 -Lic: License Information

Group
VARIOUS
Scope
None

Syntax
-Lic

Arguments
None
Default
None

Defines
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